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TELEGRAPHIC PROGRESS. 


ALTHOUGH the electric light, electric traction, the electrical 
transmission of power, and their allied industries have 
occupied the attention of the public and of scientific workers 
and engineers for a very long period, to the overshadowing 
of telegraphy, it cannot be said that the latter has ceased to 
make any progress or has ceased to excite interest. There 
are many workers in the field who are continually ex- 
perimenting in a quiet way, but owing to the fact that the 
telegraphs in this country have long ceased to be a com- 
mercial undertaking in the sense they were under the old 
companies, there is little chance in this country of those 
outside the postal service of being able to develop any 
invention of real utility, because they have not the chance 
of knowing under what conditions telegraphy is carried 
on, and what inventions are likely to be useful. 

Under the head of telegraphy comes the problem of signal- 
ing without wires, a problem which is both of theoretical and 
practical interest, and which is destined in the future to 
prove of considerable importance, though not to the extent 
waich the ill-informed and conclusion-jumping public imagine. 
It might be thought that the possibility of transmitting 
signals of some kind without wires to a distance having been 
proved, the development into a practical shape of the whole 
system would follow as a matter of course, but this is cer- 
tainly not the cage ; it is only those who know the condi- 
tions under which the work of telegraphing has to be carried 
on who can appreciate the difficulties of putting matters into 
a workable form. Take, for example, the all-interesting and 
important condition of communicating with lightships. So 
far, success has only been achieved in that telephonic com- 
munication has been kept up between the shore and the ship 
by means of a continuous cable, but so difficult has it been 
found to maintain the continuity of the cable, that great 
efforts have been, and are being made to signal by some in- 
duction method, the lightship receiving the signals from the 
induced effect given by a cable coiled on the sea bottom 
beneath the area over which the vessel swings. It is but 
reasonable to suppose that such an arrangement would 
only be possible with exceedingly sensitive apparatus on the 
ship, and how such apparatus is to be maintained in adjust- 
ment under the conditions met with on board a lightship is, we 
consider, a problem which it will be much more difficult to 
solve than enthusiastic inventors imagine. Again, has sufli- 
cient account been taken of the screening effect of the 
armouring of acable? The experiments of the late Willoughby 
Smith appear to have an important bearing on this point, 
and rather indicate that considerable trouble may be anti- 
cipated in this direction. The use of an unarmoured cable 
would appear to be the only remedy, but how such a cable 
can be preserved intact has yet to be shown. Lighthouse 
communication seems to present a more hopeful prospect of 
success, and in connection with this the results obtained by 


Mr. Marconi on signalling by means of Hertzian waves, and 
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referred to by Mr. Preece at the British Association meeting, 
will be looked forward to with interest. 

Telegraphing without wires it has been shown can be 
practically accomplished to a distance of several miles, but this 
has hitherto only been done under conditions where there 
has been no necessity for such a system. How to apply it 
to the very different conditions of lightship and lighthouse 
communication remains to be shown, and if accomplished satis- 
factorily it will certainly mark an era in telegraphic progress, 

Compared with our knowledge of only a quarter of a cen- 
tury back, what we know now of electrical action is an im- 
mense advance, but to practically apply this knowledge is 
not any easy matter. To obtain results in a laboratory is 
one thing, to put them into a practically useful shape is 
quite another, and may baffle one for a long period. An 
unfortunate hindrance to progress is the fact that the labo- 
ratory worker is very generally quite iznorant of prac- 
tical conditions, whilst the mechanician is as often quite 
ignorant of theory, and it is but seldom that the two go 


together. 


THERE is a good deal of satisfaction in 
noting that extensions of existing electric 
light works are likely to be exceedingly numerous during the 
next few months. It was once remarked by a prominent 
engineer that it was only the extensions of electrical works 
that paid the contractor, for nearly everybody burnt their 
fingers over the original scheme. In all probability the 
most serious business of electrical manufacturers during the 
next few years will be, so far as lighting is concerned, in 
developing the present central station; and, in spite of the 
fact that most large towns are farnished with public supply 
systems, there is an immense amount of work to be done 
before the total number of electric lamps approaches half 
that of connected gas burners. Although the comparison 
is not very important, it is interesting to mention that even 
at Bradford, where the works have been established for some 
years, and where electricity is extensively used, there was 
thirty times as much gas sold as electricity during the year 
ending March, 1895. Again, at Liverpool, where the elec- 
tric lighting works have been remarkably successful, a similar 
difference exists between the sale of gas and electricity. The 
difference at Newcastle is not so marked, for there about 
20 times as much gas as electricity is sold, but at Birming- 
ham progress has been so slow, that for the year ending 
March, 1895, over 100 times as much gas as electricity was 
supplied to the consumer. These comparisons are somewhat 
incomplete, owing to the fact that the gas returns up to 
March, 1896, are not yet procurable, but they show how 
much there is to do before electricity becomes the universal 
illuminant. 


Extensions, 


An Analytical Stuay ALTHOUGH the physical phenomena of 
of the Alternating the electric arc have received of late years 
Current Are. very considerable attention, there are many 
points in connection with the study of the alternating cur- 
rent arc which seem to have been insufficiently explored. 
An investigation, however, has been undertaken by Prof. 
Fleming and J. E. Petavel, the results of which may be re- 
garded as a contribution to the further examination of the 
mode in which the variation of the luminous and electric 
effects takes place in the alternating current arc. The first 
portion of the research is concerned with an analytical study 
of the variation of the light thrown out from different 
radiating regions in the arc, and the delineation of the 
periodic value of this illuminating power by graphical methods. 
The object of the first set of experiments was to record and 


represent by an appropriate graphical method the periodic 
value of the light thrown out from the carbons, and from 
the true electric arc region when the arc is supplied with 
electric power of known constant amount and varying mag- 
nitude, and at the same time to record the periodic variation 
of current through the arc, and potential difference of the 
carbons. The instrumental appliances involved in the first 


place the employment of means for keeping constant, and 


measuring the mean value of the power supplied to the arc. 
This was accomplished by the use of a suitable non-inductive 
resistance and a bifilar reflecting wattmeter, the series coil 
of which was in the circuit of the arc, and the shunt coil of 
which was connected across the carbons of the arc. Broadly 
speaking, the facts may be summed up as follows ;—The 
purple light of the true arc undergoes a periodic variation, 
and as far as the eye can judge, is completely extinguished 
during a certain interval during the phase. It has equal 
maxima values during the period, at instants slightly lagging 
behind the instants of maximum power-expenditure in the 
arc. On the other hand, the illuminating power of the 
carbon crater varies between a minimum value and two 
maxima of unequal values, the greatest maximum occurring 
when the carbon is positive, and at an instant slightly lagging 
behind the instant of maximum power-expenditure in the 
arc. A series of curves are given, in which the periodic 
variation of the current, potential difference, power, and 
apparent resistance of the arc for various powers and fre- 
quencies are represented ; and it is seen from these curves 
that the resistance of the arc, including in this any counter- 
electromotive force which may exist, varies periodically, the 
resistance being a minimum when the current is a maximum, 
and vice versa. The original paper in which the experiments 
are minutely described, and illustrations of curves are given, 
may be found in the Journal of the Physical Society, 
p. 115—129. 


The Potential A DIFFERENCE of potential has been 
eros — proved to exist at the surface of separation 
: ’ of gases and liquids, and drops of water 
falling through, receive and impart to the air electrical 
charges when they reach an obstacle. The solution of dis- 
sociable compounds markedly increases it. The formation 
of “double layers” at the surface of separation is the cause 
usually assigned to these phenomena. Frank B. Kenrick has 
endeavoured to determine this difference of potential in the 
case of various liquids. The paper containing details of the 
method may be found in the Zeitschrift fiir Physikalische 
Chemie, 1896, Vol. xix., p. 625—656. The essential prin- 
ciple of the method is the measurement of the E.M.F. of 
the chains » K Cl | liquid1 | air | liquid 2 | » KCI, 
and x K Cl | liquid 1 | liquid 2 | » KCl. | Experi- 
ments were made with solutions of hydrochloric, nitric, and 
sulphuric acids and sodium sulphate; formic, acetic, and 
butyric acids, ethylic and amylic alcohols, ether and ethylic 
benzoate. As expected, the effect of the electrolytes was 
small, but that: of the non-electrolytes was frequently very 
considerable, whilst in most cases the velocity of formation 
of the double layer is so great, as to be independent of the 
velocity of formation of the liquid surface. The absolute 
potential differences were calculated on the assumption that 
between air and a 0°011 per cent. solution of sodium chloride, 
no difference of potential exists, Lenard having found that 
when drops of this solution fall upon an obstacle, no electric 
charges are produced. Curves are given with E.M.F. ordi- 
nates and concentration abscissw, the character of the curves 
being very similar to those in which the ordinates represent 
the lowering of the surface tension of water. Experiments 
were also made in which illuminating gas replaced air; but 
this substitution appeared to have little, if any, effect on the 
potential differences, 
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THE HOOKHAM ALTERNATING CURRENT 
METER. 


ABOUT @ year ago we described and illustrated the alternating 
current meter made by Messrs. Chamberlain & Hookham, of 
Birmingham. It will be remembered that this was based on 
the principle of a Ferraris alternating motor, the out-of- 
hase magnetic fluxes being obtained by having two coils, 

one in shunt to the main circuit, and wound on an iron core, 
so as to possess high inductance, and the other in the main 
circuit, coreless, and as inductionless as possible. These 
acted together on an aluminium disc, carried by a vertical 
arbor. The brake was of the well-known Foucault or eddy 
current type, the disc revolving between the poles of a per- 
manent magnet. We drew attention at the time to the in- 
teresting manner in which three corrections were introduced. 
These were :— 

(a) For friction at the pivots. 

(6) For change in the strength of the brake magnet. 

(c) For interaction between the series and shunt coils at 
full load. 

The meter was assisted to start freely by a small copper 
sheet being placed in close proximity to the disc in the 
neighbourhood of the shunt magnet poles. As currents were 


induced in the-copper, a mutual action between them and 


those circulated in the disc gave rise to a Tesla motor effect, 
which counterbalanced static friction. 


Lc 
I 
A 
4, Alternator; s, Shunt winding; p, Disc; m, Main or series coil; 


Lc, Lamp circuit, 


DracRammatic SKETCH OF CONNECTIONS. 


To maintain @ constant field in the polar or air space of 
the brake magnet, the poles were shunted by a bridge of soft 
iron, and the magnet was necked between the point where 
the shunt piece joined it and the polar gap. In this way the 
tendency of the magnet to weaken with age did not produce 
any change in the useful field, but merely altered the ratio 
between the lines of induction passing round by the shunt, 
and those lines of force which created the breaking force. 
The magnets were designed and aged so as to be as permanent 
as possible, leaving only a small secular change to be cor- 
rected by the foregoing device. 

Mr. Hookham connected the series and shunt coils 
80 that the field was strengthened at full load, as the 
series coils partly overlapped the pole faces of the core upon 
which the shunt-coil was wound. The consequent increased 
torque was balanced by a set of fans mounted on the arbor 
below the disc; these had little braking effect at low speeds, 
but were effective when the revolutions per minute increased, 
a8 they did towards full load. 

This pattern of meter has been largely used; but in com- 
mon with all alternating meters, several objections could be 
urged against it, Owing to the principle upon which it 
works, it could not be regarded as satisfactory on load circuits 
of appreciable or high inductance. Thus on motors or arc 
lamps and choking coils it gave erratic readings. It has even 
been suggested that it might, under certain conditions, run 
backwards, Then again, meters have been known to run on 
the shunt alone; but this has probably been due to bad 
adjustment giving the Tesla motor a preponderating influ- 
ence. Some engineers have been abie to get satisfactory 
results with the meter in ordinary central station work ; 
others have not been quite so fortunate; but there is no 
doubt that the attention and care given to testing and ad- 
omg. = say nothing of erection, have largely influenced 

res 


In the article alluded to, we dwelt upon the process of 
gradual growth and development that meters—like other 
ieces of electrical machinery—have gone through. The 

ookham continuous current meter to-day is not obviously a 
relation of the instrument that the same firm made five or 
six years ago; but the one has grown out of experience 
gained with the other. The same action has been taken with 
the alternating meter, and we are able to give some particu- 
lars of its new form. Periodically we are asked to state the 
name and maker of an alternating meter, to comply with 
certain conditions of a rather stringent character; but it is 
our regret that invariably we have to confess an inability to 
satisfy our correspondents. We know of two new meters 
which have not yet been placed on the market, and whose 
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appearance is retarded because their makers—particularly in 
one case—are confronted with the ever-standing difficulty of 
properly metering inductive loads. Then price comes in asa 
question of first import to the central station manager, who 
may often nowadays have to put in meters for consumers 
with two, five, or eight lights, whose yearly bill is anything 
from 10s. to £5, and in such cases the meter question 
touches home. ‘Taking all things into consideration, meters 
give less trouble than might be expected; but a reliable, 
cheap, shuntless alternating current meter, which will read 
accurately on inductive loads, and has a good starting cur- 
rent, seems as far off as ever. 


Starting 
current 
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The latest pattern of Hookham alternating current meter 
is shown in the illustration given herewith, which has been 
reproduced from a photograph of a 25-ampere meter, in- 
tended for a frequency of 50 periods per second. The con- 
nections are indicated diagrammatically in the first figure 
accompanying this article. It will be seen that the modifi- 
cations have simplified the meter, and that one or. two of 
the refinements which were interesting features of the 
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older pattern have been eliminated. Thus the copper sheet 
which assisted early starting has been discarded, and the fan- 
brake which corrected for the rising induction in the mag- 
netic core of the shunt coil, due to the proximity of the 
series winding, is no longer necessary. 

The meter is stil] compound-wound, having a shunt and 
series winding. The circuit from the generator or alternator, 
A, has the shunt connected across it in parallel with the 
lamps, and one wire is taken through the series coil in the 
usual manner. The magnetic circuit is ring-shaped, and on 
the uninterrupted vertical portion of the laminated core the 
shunt bobbin is placed. On the other side the core bifurcates, 
forming two limbs, which can just be distinguished in the 
general view of the instrument. In the smaller sizes the 
number of series turns on one limb is many times that on 


lapped the disc to any required extent. To the Jeft of the 
shunt coil is a fusible cut-out inserted in the fine wire circuit, 
to protect it in the event of a short taking place in the 
windings. The series terminals are to the front of the base, 
and are made to take the main wires or cables as they come 
vertically upwards through the meter itself and base of the 
instrument. The insulation is maintained by fibre discs and 
washers. The cover is of the usual pattern, and comes down 
on to an India-rubber gasket or joint ring. It is held in 
position by two rings which slide over the side rods. 

As an additional precaution, the meter as a whole is sup- 
ported on insulators ; the fixing screws pass through these 
without coming into contact with the metallic frame of the 
instrument. 

_ This meter is free from the tendency to run on the shun 
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the other ; in the larger, one limb only is wound, and then 
heavy copper strip is used as conductor. 

The action is simple, as the currents in the series and 
shunt coils are in quadrature, a rotatory field is produced, 
and this acting on the induced currents in the disc cause it 
to revolve. The aluminium disc is mounted, as before, on a 
vertical arbor. 

The brake magnet is smaller than in the older pattern, 
and an adjusting necked piece is inserted below thedisc. By 
screwing this up or down, the field in the polar gap is made 
stronger or weaker as may be required to get direct readings 
on the dial. As the limbs of the magnet have been brought 
closer together, an air shunt is introduced, which has a ten- 
dency to keep the effective braking at a constant value, 


despite changes in the strength of the magnet itself. The 


adjustment to enable the constant to be kept at unity was 
formerly arranged by rotating the magnet so that it over- 


which has been mentioned, yet at the same time its starting 
current is good. It is called an “energy meter,” but hardly 
deserves this term; the real use of the shunt winding is to 
obtain a rotatory magnetic field from a single phase current. 
In two accompanying figures the curves are given for an old 
pattern and a new pattern 100-ampere meter, the first show- 
ing the revolutions per minute for different load up to full 
value, and the other giving the curve for revolutions per 
watt per minute, which in the case of a perfect meter would 
be a horizontal line. It will be seen that these are satisfac- 
tory. They were obtained from two meters taken at random 
from stock, and tested without any preliminary trials or 
adjustment, and do not represent the best that could be got 
were it desired to show record results. Oatside influences 
have little, or at least, an inappreciable effect on the readings. 
Our illustrations give a good idea of the general appearance 
of the meter and its construction. 
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GUTMANN’S METHOD OF CHANGING 
FREQUENCY. 


A METHOD of changing the frequency of periodic currents 
has been designed by Mr. Ludwig Gutmann, and is described 
in the New York Electrical Engineer, by means of which 
periodic currents may be transmitted to the place of con- 
sumption and there be changed in frequency to suit the 
requirements of any particular case ; that is, an alternating 
current may be transformed into one having a greater or less 
time period than the original current. 

The apparatus by means of which this is accomplished is 
explained by reference to the following illustrations: Fig. 1 
shows a diagrammatic view of the motor, and figs. 2 to 5 show 
the armature in fcur positions during a revolution. In 
fig. 1 the field magnets a, a’ are excited by a current from an 


Fia. 1. 


Fras. 2, 3, 4 anp 5. 


alternating current generator 0, thus producing an alterna- 
ting magnetic field. An armature c rotates within this field, 
having three coils c’ c? c3 crogs connected so as to form three 
sub-circuits. If the armature be started the alternating 
carrent generated in any one of the three coils will have a 
ne? different from that of the current exciting tke 
field. In fig. 2 the coil 7 stands opposite a north pole, and 
at the end of one-sixth of a revolution it has advanced to 
the position shown in fig. 3, the pole to the right now being 


Fias. 6 anp 7. 


Fics. 8 AND 9. 


of north polarity, the field strength having changed through 
half of a complete period, or 180 degreer. At the end of 
one-third of a revolution, coil / has advanced to the position 
shown in fig. 4, the pole to the left now being north, the 
field strength having changed through a complete period, or 
360 degrees. At the end of three-sixths of a revolution of 
the armature, coil / stands again in front of a north pole, as 
shown in fig. 5. The current induced in 7 has therefore 
passed through one complete cycle, while the field strength 
Inducing the current has passed through one and one-half 
cycles. The ratio, therefore, of the frequency of the current 
induced in coil / to the froquency of the field, or, what is 
the same thing, the frequency of the current exciting the 
field,'will be as one and a haif to one, or as three to two, so 


that if the frequency of the original current be sixty per 
second, the frequency of the induced current will be forty 
per second. If, instead of interconnecting the winding, as 
shown in fig. 1, the ends of the coils c’ c? c* be connected 
with collecting rings, f’ f? f°, and brushes be placed upon any 
two of the collecting rings, an alternating current possessing 
the altered frequency may be collected, and a motor h, con- 
nected in circuit between the brushes, as g’ g?, will be tra- 
versed by the current of altered frequency. : 

In fig. 9 is illustrated another form of apparatus for 
producing the same result comprising an armature the coils 
of which are connected with the commutator-segments h’ h? 
upon which bear brushes 7’, connected in circuit with 
an alternating current generator b. Three equidistant points 
in the winding are connected by the conductors /' /? with 
collecting rings in m’ m?, If brushes be provided in con- 
nection with any two of the collecting rings, an alternating 
current of altered frequency will be collected. Thus the 
motor /, connected between the brushes g’ g’, will be tra- 
versed by the alternating current of altered frequency. 

In fig. 6 the curve of the alternating current, the phase 
of which is to be altered, is shown in full lines, while the 
resultant current of two-thirds the frequency, as shown in 
connection with figs. 2 to 5, is plotted in dotted lines. 

In fig. 7 is shown a similar cuive, and a curve of greater 
frequency produced therefrom, the method being equally 
applicable to increasing or decreasing the frequency. As 
here shown, the frequency is increased in the ratio of three 
to four. It is evident that the resultant current may have a 
period equally divisible into the period of the current to be 
altered, that is a period of one-half or one-third, or it may 
have a period forming a multiple of the period of the 
current to be altered, as twice or three times, or the periods 
may bear a harmonic relation, as three to two or four to 


three. 


ELECTRIC LIGHT FITTINGS: THEIR 
MECHANICAL AND ELECTRICAL DESIGN. 


[COMMUNICATED. | 


In these days of progress, it is astonishing to note that, 
whilst every attention is being paid to mechanical and elec- 
trical improvements in switches, fuses, lamps, and what may 
be generalised under the name of electrical plant, little or no 
attempt is being made to improve fittings. Indeed, it may 
be said that, mechanically, they are worse than they used to 
be. In the case of gas fittings everything is built on the 
most solid lines; every tube consists of an iron barrel, with 
or without an outer casing; threads are good, joints are 
tight, and everything is designed to avoid an escape of gas. 

The reason is that the people who make gas fittings are 
generally the people who fix them, and who have to answer 
for their efficiency ; in fact, gas fitting makers can generally 
be described as gas engineers. 

In the electrical trade, however, there has been so much 
cutting, that branches have been specialised to keep down 
prices. In conjunction with this there is also the continual 
cry, on the part of the public, for “something new,” some 
novel effect in electric lighting which can be adapted to do 
anything. 

The result has been that science has been sacrificed to art, 
utility to appearance; and electrical fitting manufacturers, 
instead of being engineers, are mere artists in metal work, 
For they do not call to mind that—as in the case of gas fit- 
tings, so with electrical fittings—every precaution must be 
taken to avoid leakage and its consequent risks. 

The faults of electrical fittings may be broadly separated 
into three classes :— 

1. Want of mechanical design as referred to strength 


only. 
2. Want of mechanical design as referred to electrical 
requirements. 


3. Want of electrical design generally. 

The first two classes of faults are more commonly to be 
found in the “Brummagem” style of fitting; the fitting 
which is turned out in quantities, and which combines the 
virtues of cheapness, in both senses, and beauty at a dis- 
tance. 
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The second and third classes apply to expensive and other- 
wise well-made fittings. 


Under the first heading the worst fault is undoubtedly bad — 


threads. This applies not only to nipples, unions, and 
sockets, but also to set screws, terminals, and every form of 
thread, female and male, and can only be the result of en- 
trusting this work to boys and to subsequent want of inspec- 
tion. 

In the case of large fittings which have to be pieced 
together in position, it is not uncommon to find a socket for 
joining two stems, threaded full at one end, and tight at the 
other end; showing that the fitting has not been pieced to- 
gether at the maker’s works. Moreover, sockets are fre- 
quently found to have been badly centred for tapping, the 
result being that when the stem is joined up, the two parts 
are not in a straight line. 

Set screws are often expected to work efficiently with two 
threads when securing scrolls and leaves, and these and 
gallery screws are usually so badly fitted, that it is not long 
before they strip. 

Desk standards, intended to be secured by lock nuts inside 
the desk, are sometimes provided with brass threads on 1-inch 
barrel; it is therefore impossible to secure them tightly, for 
fear of stripping the thread. Threads on nipples to take 
lampholders often vary considerably, some lampholders almost 
slipping on, whilst others will not take more than two or 
three threads. 

Another fault is the smallness of backplates, or fixing area, 

by some makers. This, in conjunction with a long tube 
(often only of thin brass), makes the fixing quite. unable to 
stand any leverage which may accidentally be applied 
to it. 

A fault frequently to be found in brackets is the bad 
brazing at ihe baskcatete, due to the extreme thinness of the 
same, which only holds one or two threads of the stem. 
Immediately any side or turning force is applied to the 
bracket, it gives way at the base. Backplates should have a 
boss at least }-inch thick in the centre for screwing the tube 
into, which should then be well brazed, not soldered, as is 
frequently done. 

hese are the chief faults under this heading; but there 
are many minor ones which there is not s to mention. 
Although mechanical faults only, they all have a direct 
bearing on the success of the fitting as an electrical article. 
- We next come to another kind of mechanical fault, that 
which has a bearing on the purely electrical requirements of 
the fitting. Chief amongst these latter is, that the fitting 
should be well and easily wired. But what dowe find? In 
order to achieve an appearance of gracefulness, tubes are 
employed with an impossible bore; the wire has to be 
threaded through, and the fitting built up and screwed 
round the wire. This applies especially to those Japanese 
fittings now so much in fashion. The result is, that insu- 
lation is sacrificed to appearance. 

Often, as in the case of pedestals, statuettes, &c., the path 
for the wire takes a most devious course, rendering wiring a 
very difficult operation. It were surely better to run a 
flexible cord up behind the arm of a statuette, than to drag 
a thin wire through a small hole, beginning in the foot and 
ending in the hand. The worst offenders of this class are 


the little imitation bronze statuettes so largely imported from 


France. These are also provided with a unique kind of 
lampholder, which is liable to cause short circuits; this 
should always be replaced by a reliable form of lamp- 
holder. 

Another point requiring improvement is the practice of 
leaving sharp corners in brackets and electrolier arms, which 
are fixed at right angles to a ball ornament. The wire enters 
the ball, and has then to bend right over a sharp corner on 
entering the tube. A man comes to wire the lampholder, 
and pulls out all the slack he can get, and the chances are 
that he will cut the insulation of the wire over the sharp 
corner. This could easily be smoothed off. 

Again, in many large fittings the space provided for 
making proper joints is totally inadequate, and the joints, 
when made, are stuffed in anyhow, bent round and pressed 
together. Not only does this sometimes cause wires to break 
in the joints, but pure rubber joints are occasionally known 
to break down when under pressure of a metal casing, espe- 
cially if there happens to be a partial “earth” on the other 
wire. 


An anomaly in some fittings may be pointed out ; a bracket 
has a 2th inch arm, the nipple at the end is screwed for a 
3th inch lamp-holder, so, of course, the bore of the nipple 
is only about ;°,ths inch. It is thus easy to see that wires 
which would easily pass through the tube, become jammed 
at the nipple. For convenience of wiring, 4-inch lamp- 
holders only should be used, and 3-inch lampholders are pre- 


ferable. 


A more serious question is raised where we find screws 
which secure scrolls and leaves to tubes piercing the latter, 
and if not short-circuiting the wires, at least damaging their 
insulation. Leaves and such like ornaments should always 
be brazed on. 

We now com? to the purely electrical faults, and these 
chiefly concern insulation. Little comment need be made on 
the method of wiring, of making joints, or on the class of 
wire used by many fitting makers, as they could not be worse. 
It is the greatest mistake to buy fittings ready wired ; but if 
one is obliged to do so, it is essential to make a test between 
poles, and between poles and body. There seems to be a 
lack of supervision by manufacturers on this point, and even 
in the case of fittings wired outside with “flex,” one must 
be very careful. The writer has found pure rubber “ flex” 
secured to chains by small iron wire twisted tightly up with 
pliers and cutting right through the insulation. A piece 
a aaaaaes ribbon or silk thread would have done equally 
well. 

Those who have had to deal with fittings in damp build- 
ings, are aware that nothing brings down the insulation 
quicker than a bracket, screwed through the back plate on to 
a wooden patera, secured to a damp wall—or an electrolier 
fixed in the same way to a new ceiling. In the latter case 
insulated hooks and patent insulated ball joints are of no 
value whatever, as moisture and dust collect on the insulator, 
which, moreover, frequently cracks when the fitting is 
twisted. A practice adopted by many electrical engineers, 
and which should be universal, is to screw an ebonite nipple 
on to the lampholder. Paterze have a great capacity for 
taking up moisture, and with a little condensation on the 
lampholder, or a lamp with low insulation between contacts 
and collar, the wires in the fitting become partially 
“ earthed.” 

Another point, which some manufacturers are beginning 
to adopt, is the necessity of having a fuse base in the ceiling 
plates of electroliers which are held up by hook or chain, as 
the practice of jointing “flex” to mains under the floor is 
most reprehensible. The ceiling plate should have a strong 
base with hook attached, and an adjustable cover, so that the 
fuse may be got at without taking down the fitting. 

Sufficient cases have now been dealt with to show where 
improvements are required. It is, of course, unnecessary to 
point out that there are exceptions to every rule, and that one 
does meet with fittings which leave little to be desired. But 
that is not all; an engineer wants fittings which he can buy 
and put up with as much satisfaction and confidence as he 
has in bis own wiring, and which he will not have to fake 
up on the spot, or send to his workshop. For just as the old 
style of careless wiring is dying out, and is giving place to a 
new order of things (owing to the strict requirements of the 
electric supply companies, following on the rapid extension 
of their systems), so is it necessary that manufacturers of 
fittings should keep up with the times, in their own interests, 
and those of the trade generally. For as a pressure of 220 
volts becomes general, so will the risks, due to weak or badly 
insnlated fittings, increase, with the result that electrical 
engineers will learn where to choose their fittings, if their own 
work is not to get into discredit, or will make these fittings 
themselves, as many of them are beginning to do now. 


ON THE RELATIVE POSITION OF ENGINE, 
'DYNAMO, AND SWITCHBOARD. 


G. T. H., writing in the Electrical World on this subject, 
says :— 


“The average consulting engineer considers that the 
arrangement of the switchboard relatively to the dynamos 
and engines is the most important part of the station design, 
and calls for an unusual exercise of his ability and judgment. 
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Such is indeed the case. The conditions which determine 
the position of the switchboard are many and conflicting. 
It is, of course, desirable that all the points of control, 
namely, the throttle, the switchboard, and the commutator 
end of the dynamos, should be separated as little as possible. 
Trouble is likely to occur so that it is necessary to manipu- 
late the devices at any or all of these places within a very 
short period of time. If the attendants of the station are 
limited in number, the management of an accident may 
depend upon one man, and unless he can act promptly and 


not be required to take a long run between the engine and 


the switchboard, the chances are that his efficiency in time of 
trouble will be very much curtailed. Having numerous 
attendants simplifies the problem so greatly that other con- 
ditions of inconvenience prevail, to the complete exclusion 
of those just mentioned. Thus, in large stations, the 
switchboard has an attendant all the time, and can, there- 
fore, be placed upon a balcony in an elevated position where 
the dynamos and engines can be readily seen. Similarly, the 
engines are controlled by aseparate gang of men, and it is 
only necessary to place them in such a position that the 
valves, throttles, and other controlling devices shall be near 
together. The dynamo looked after by a third gang of 
attendants needs no special arrangement, but in a small sta- 
tion where the engine, dynamo, and sometimes even the 
boiler room, is under the care of but one man, it will be 
seen at once that such arrangements are not suitable. 
While it is desirable to have the switchboard near 
the commutators of the dynamos, that position should 
never be secured at the expense of convenience to the 
throttle. Serious sparking at the commutator, although 
rapidly destructive, does not require the immediate atten- 
tion that is needed for a belt off the pulley or water. in 
the cylinder. Both of these accidents demand that the 
engine be shut down, and the load thrown off the machines. 
Unless these two operations are accomplished at once, serious 
results are sure to follow, so that the necessity for proximity 
between the throttle and switchboard is obvious. A common 
but grave mistake is to place the switchboard and throttle in 
such positions that, while relatively near each other, the run- 
way between the two points of control may be blocked by a 
serious accident. Thus in one case which came under the 
writer’s notice, a machine became short-circuited by impro- 
perly manipulating the switchboard, resulting in throwing 
off the belt. The engine quickly wound up the belt, and 
began by thrashing the floor with it; not only tore it into 
pieces, but also blocked the way, so that it was practically 
impossible for anyone to reach the throttle. Had it not been 
that there was an attendant near the engine at the time, it is 
probable that the problem would have been exceedingly com- 
plicated, and much damage might have been done, for as 
nearly as could be judged, the engine, thus suddenly relieved 
of its load, was fast attaining a dangerous speed. Situations 
in close proximity to the engine cylinder are frequently bad 
places to run electric wiring, owing to the leakage of the 
exhaust pipes, and similar conditions producing moisture. 
Therefore the leads to the switchboard should be very care- 
fully insulated when it is necessary to place the board thus 
disadvantageously. ‘For this purpose a vitrified pipe, with 
well cemented joints, will be found very effective. The 
number of stations where this precaution in placing the 
switchboard has not been taken is surprising. The switch- 
board is usually considered as part of the dynamos, and 
placed near them; but the advantage of placing the switch- 
board near the throttle far outweighs the other and more 
conventional practice.” 


TRACTION DIAGRAMS. 


By THOMAS TOMLINSON, B.E. 


(Continued from page 235.) 
I HopED before now to have had some new records or dia- 
grams for complete runs, with all the data requisite for their 
interpretation. Failing these, I Lave selected such diagrams 
as I find suitable. 
These diagrams are plotted to time bases, and it is neces- 
sary briefly to consider the question of the power required 


for acceleration, and to overcome the resistances of friction 
and grade in such cases, 

Let A, B, 0, D, fig. 20, be points on a speed curve, the 
acceleration between each pair being constant. Let the 
speeds at A, B, 0, and D, be respectively v, v,, v2, and v; feet 
per second. 

The foot-pounds of work (per ton moved) required to 
accelerate from A to B, B toc, C to D. is 35 (v%,? — %?) + 
35 (v2 — + 85 (v,2 — »v,?), which is equal to 
35 (v,? — 22). This represents the foot-pounds of work done 
in accelerating from A to D in the same time, with constant 
acceleration between a and D, as represented by line, a, D. 


ok 
Zz 
a 
Qa 


SECONDS 
Fia. 20. 


The foot-pounds of work (per ton moved) done then in 
accelerating from a speed V, to a speed v, in a given time, 
n seconds, is absolutely independent of the changes of speed 
occurring in the interval, and is represented by 


35 (v,? — vV,?) foot-pounds, 
and the average power by 
2 
35 — foot-pounds per second, 


pi nm represents time in seconds. This may be put in the 
orm : 


2 


in which the firat factor represents the mean drawbar pull 
due to acceleration from speed v, to speed v,, and the second 
the mean between the initial and terminal speeds. 

The foot-pounds of work (per ton moved) done in over- 
coming the resistances due to friction and grade between the 
points a and p is so far from being independent of the 
changes in speed between A and D, that it depends directly 
upon the average of the velocities 2%, 71, Va, V3. 

If this average velocity (best obtained by means of a plani- 
meter) be v feet per second, and if the resistances due to 
friction and grade be p and q respectively, then the average 
power (per ton moved) is 


(p + 9) 
Therefore, the total average power 


Vi Vg Vi + Vo 
70 ) + (pt+aq)v 
550 


w being the weight moved in tons. 

So that so long as we keep to the same grade and on a 
straight track, the simple rule for getting the average 
power per ton required between two points is :— 

Multiply the mean drawbar pull necessary for acceleration 
(in pounds) by the mean between the initial and terminal 
speeds (in feet per seconds); and peng the drawbar 
pull due to friction and grade (in pounds) by the mean 
speed of the run (in feet per second); add together and 
divide by 550: the result is mean brake horse-power. 

Curves, of course, add to the factor p + g, and must 
be treated separately. 

Obviously, then, all that is required to make diagrams 
plotted to a time base perfectly satisfactory, is to have a 
section of the line and to have notes of times at which 
all changes of grade occur, and also times of entering and 
leaving curves. 

With these additions, traction diagrams plotted to a time 
base would be all that could be desired: they can, however, 


Average power = 70 ( = ) x 


B.H.P. 
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never be made self-recording, while wae gaa to a base 
representing lengths can be made so -. 

The first example of a traction diagram, taken from actual 
practice, which I shall examine (fig. 21), is taken from a 
recent number of the Street Railway Review (New York). 

It represents the start of one of the electric locomotives 
upon the Baltimore and Ohio railroad tunnel at Baltimore, 
U.S.A., from experiments made by Mr. L. H. Parker, the 
engineer. 

The electric locomotives are used to pull ordinary loco- 
motives (not in steam) and trains through the tunnel. Each 
electric locomotive is driven by four motors, which, at starting, 
can all be put in series, and one of these locomotives has exerted 
a drawbar pull estimated at 63,000 Ibs. when starting a load 
of 1,900 tons, made up of two complete trains and three 
steam locomotives, upon an per cent. grad>. 

The curves, 1 and 2, in fig. 21, show respectively the 
amperes and the speed in feet per second (left-hand scales). 
Curve 1 also shows the drawbar pull represented by the cur- 


21, 


rent from point to point (right-hand scale of pounds). This 
curve has, as will be seen, a base different from the others, 
because the drawbar pull equivalent to the current necessary 


to wag the locomotive alone is deducted ; the curve shows, 
in 


act, the actual pull between the electric locomotive and 
the train. Curve 3, to the same base and scale, is the curve 
of drawbar pulls, as it would be if the curve of speed 
were really as figured; the dotted line at 20,020 lbs. repre- 
sents the line of drawbar pull necessary to overcome the 
resistance due to friction and grade, and the part of the 
curve above this represents the extra drawbar pull required 
for acceleration, according to the speed curve. 

The curve (3) simply exaggerates the minute errors of 
observation, inherent in observations taken, as these were, 
at two second intervals: the drawbar pull being 


70 (= **) and both v, — v, and» are small, it is 


obvious how slight errors in either, or both, inevitable in 
observations taken at such short intervals, are magnified ; 
this curve is, in fact, a warning against interpreting the 
- ag curve too literally from point to point at short intervals. 

he substantial accuracy of this curve, it should be noted, 
is proved by the results. 

he weight of the train was 910 tons (American tons of 

2,000 Ibs.), the frictional resistance (py) was 6 lbs. per ton 
(of 2,000 Ibs.), and the grade was ,°,ths per cent. 

Now let us apply the formula given above; the data re- 
quired are : — 
Initial speed ... Vy) = 0 feet per second. 
Terminal speed = V, 165 = 


Mean of initial Vi + Vo _ 8-25 


Mean speed during the 

run the speed >= v = 9°44 ” ” 

curve 


Pull for acceleration 
(per ton) 


Total pull for accelera- | _ i 
= 910 x 11°9 = 10,829 Ibs. 


Total pull for friction = 910 x 6 = 5,460 lbs. 
8 x 2,000 


j = x n 


Total pull for grade... = 910 x «= 14,560 lbs. 


.. Total pull for fric- __ 
tion and grade \ = 20,020 Ibe. 


Note.—The constant in the formula for pull for accelera- 
tion 70 becomes 62°1 to reduce to American tons. 


Then 
Total average pull = 10,829 + 20,020 = 30,%49 lbs. 


Aud 
10,829 x 8:25 + 20,020 x 9°44 


= 197 B.H.P. 


Now, from the current curve (1) we find the average cur- 
rent to be 1,160 amperes, from which, deducting 144 amperes 
(the current taken to run the electric locomotive alone), we 
have 1,016 amperes; multiplying this by the mean drawbar 
pull per ampere = eens deduced by an experiment 
subsequently described), we have the mean drawbar pull 
(1,016 x 28°6) = 29,040 lbs.; this is less than the 
mean drawbar pull (30,849 lbs.) already deduced from the 
speed curve and the known drawbar pulls. 

Examination of the current (and drawhbar pull) curve (1) 
at once shows the cause of this discrepancy; it will be seen 
that the current (and drawhbar pull) curve rises gradually 
from 0 to 1,270 amperes, and the drawbar pull from 0 to 
32,200 lbs. in 9 seconds, while the speed curve shows that 
during the same time the train has been accelerated from 0 to 
1:5 foot per second. 

Now, this is simply impossible. The resistance due to 
friction and grade is 20,020 lbs. (corresponding to 800 
amperes gross), 80 that to move the train at any increasing 
speed will demand at least this, and in addition to this the 
acceleration from 0 to 1°5 foot per second in 9 seconds will 
demand 9,420 lbs. (corresponding to an extra 330 amperes), 
and to this must be added the amperes necessary for the 
initial tug. We shall, therefore, be justified in considering 
the current (and drawbar pull) curve to show approximately 
the value 1,260 amperes for the first 9 seconds With this 
addition the mean current becomes 1,220 amperes, from 
which deducting 144 amperes, as before, we get 1,076 
amperes, and this, multiplied by 28°6, gives the mean draw- 
bar pull as 30,774 lbs., which is sufficiently close to that 
already deduced from the drawbar pull and the speed curve 
(30,849 lbs.) to be taken as identical, the difference being 
only 0°2 per cent. In fact, the agreement between theory 
is practically complete. 

e have not the data necessary to deduce the efficiency : 
to do this we should have the volts and the weight of the 
electric locomotive. 

The method adopted to deduce the figure 28°6 lbs. pull per 
ampere is so interesting that I give it in the words of the 


original. 

“The drawbar pull per ampere was determined with the 
use of the Pennsylvania oad Company’s dynamometer 
car. This car was coupled in between the electric locomotive 
and a train. This train was then hauled through the tunnel 
with motors in series and records of current and horizontal 
effort taken at short intervals. Six cars were then taken off 
the train and the same test repeated. Dividing the differ- 
ence in drawbar pull recorded in the two tests by the differ- 
ence in current recorded gave the drawbar pull in pounds 
aaj ampere with the motors in series. This was found to 

28°6 lbs. per ampere. This, of course, takes no account 
of the current used to drive the locomotive. To determine 
how much this was, the drawbar pull in pounds recorded in 
the first test was divided by the pounds per ampere (28°6), 
and this gave the current which was required for train 
haulage. Subtracting this from the total actual current 
required gave the current used in moving the locomotive 
itself. This was found to be 144 amperes, which figure was 
verified by another test.” : 

It is worth while putting:this into symbols, because it is 


= 11°9]bs. perton. 
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the proper way to find the added power involved in hauling 
a “ trailer.” 
Let w = apparent weight of electric loco. in tons. 


w = weight of train first experiment. 
W, = weight of train second experiment. 
p +4 = lbs. per ton friction and grade. 


© = current in first experiment. 

C, = current in second experiment. 
g = drawbar pull per ampere in lbs. 
y = current necessary to drive loco. 


Then exc=(p+ (1) 
And axcl=(p + 9) (Ww, + (2) 
@(C —G) = (p + 9) (W— 
(p49) x 
And from (1) pers 


But (p + g) W = drawbar pull (between loco. and train) 
recorded in the experiment. 


And =e = y = current required to drive loco. 

.. Current required to drive the locomotive 

drawbar pull between loco. and train 
drawbar pull per ampere. 


It will be noticed that w is said to represent “apparent 
weight of electric loco. in tons.” The real weight of the 
loco. is less than this, and the difference is really the resis- 
tance due to gearing, &c., expressed in the form of weight 


drawn. 
(To be continued.) 


ALTERNATE CURRENT STATION SWITCH 
GEAR. 


THERE are three principal types of switch gear to be found 
in central stations at the present day, and into one or other 
of these classes it is possible to place nearly every form of 
switch met with. The first is the “plug,” either separate, 
or carried on a lever; examples are the Lowrie-Hall or 
Fowler plug, the Crompton plug, the Manchester Edison- 
Swan plug on lever, and Siemens’s bar connectors on lever. 
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The second includesdever switches proper, such as are made 
by Messrs, Ferranti, Limited, the Brosh Company’s old 
Pe, the Bates combination fuse and switch, the small 
ever switches of Johnson and Phillips, and others. Into 


the third class come the mechanical devices of the form 
adopted at Cologne, the switch pillars devised by Raworth 
and Mordey, and others, in which the ruling idea has been 
to get rid of the instrument maker’s class of workmanship, 
and approach more or less closely to signal-box levers and 
stop-valve work. Which of these is to be preferred is a 
moot point, and on this each engineer is entitled to hold an 
individual opinion. There is, however, a growing feeling 
that, as switchboards become more and more complex in 
design and arrangement, something should be done to obviate 
the chance of a mistake on the part of electricians and 
attendants, and at least to provide some means whereby the 
disastrous or unpleasant results attending a wrong con- 
nection may be reduced toa minimum. This has led to the 
interlocking of switches with a view to prevent their being 
operated in wrong sequence. Locked gear is at times a 
nuisance, and sooner or later the engineer feels that the time 
has come when a sledge hammer to break the:lock would be 
a useful appliance on the board. 


BOARD 


we 


RUNNING 


SNISINOMHONAS 


WALL 
Fia. 2. 


Next to the absolute lock, the best thing is a combination 
which is free to be operated as may seem best at the time, 
but which, if an error be made, automatically disconnects. 
The absolute lock to be perfect would require to have in 
view all circumstances ‘that can possibly arise, and make 
provision for the same, but this is an extremely difficult 
matter, and it is on the whole, we think, better to employ 
reasonably skilled labour on the switchboard and rely on one 
or two automatic devices in place of a rigid code. 

Thus it is customary to include in the circuit of secondary 
cells some form of non-return device which will prevent the 
cells discharging back into the generating machine. Attempts 
have been made to utilise similar arrangements with direct 
current generators run in parallel, but it is only lately that 
any favourable results have been reached when the system is 
alternating current. 


cP 


Fia. 3. 


Take the case of alternators run in parallel; Mr. Kapp 
has found that synchronising is assisted by coupling 
the incoming machine to the omnibus bars through an in- 
ductance in the first place, this being variable so that it may 
be reduced gradually, and finally cut-out when the new 
machine is properly in step with those already running. 
Mr. Hooker, of Bath, and Mr. Faraday Proctor, of Bristol, 
have described their methods of paralleling in our columns. 
We have also given some particulars of the switch gear de- 
vised by the Brush Company’s engineers, and it may be re- 
membered that amongst other novelties was a non-return 
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alternating current device. We now pane to deal with 
another type of automatic non-return alternating switch, 
which has been designed by Mr. Leonard Andrews, the engi- 
neer and manager of the Hastings Electric Light Company, 
Limited, and with which we were allowed to make some ex- 
periments about a month ago. 

No one nowadays questions that parallel ranning is a de- 
sirable thing, and the references already cited show that it is 
quite easy to run two or more alternators on a pair of bus 
bars without elaborate apparatus. We believe that Mr. 
Albert Gay was the first central station manager to syste- 
matically run in parallel in this country, and it is now quite 
a common thing. But when the whole plant is run together, 
it is difficult to locate the faulty machine in the event of a 
valve sticking and seizing, or the exciting current being cut 
accidentally off one alternator. Under such circumstances 
the non-return switch is a great assistance, as it takes note 
of the direction of the current, which a fuse obviously does 
not. 

The Andrews switch consists essentially of three parts. 
The first, fig. 1, is an ordinary double-break switch, M s, 
controlled by a handle, H, to which the contact bar is rigidly 
secured. In our diagram the parts are turned round to the 
plane of the paper to show their action, This manual, or 
main switch, is only used to make the circuit, and never to 
break it. The second part is a switch lever, and contacts 
carried loose on the shaft, the contacts being under water 
in an earthenware pot, so that the break takes place 
under water. This 
is indicated by 458. 

This switch can be 


A 8, of course, remains closed. When the machines are in 
step the lever is thrown up to a vertical position, completing 
the circuit by closing switch, Ms, and the incoming machine 
is now on the bus bars. If a “ bad parallel” has been made, 
the abnormal current through the golenoid will lift o L, and 
release the weight, which will fall, striking the pin, and 
knocking 4 8, off, thus breaking the circuit. 

This switch is particularly useful when the machine or 
machines already running on the bus bars are tending to 
hunt, and a steady co-phasal period cannot be reached. The 
reversed winding of the shunt coil causes the catch to be 
held on when the machine is generating, and to be pulled 
off and up when current comes back from the bars to run 
it asa motor. No increase in outgoing current causes the 
switch to throw out. The sense of the current in the shunt 
winding is fixed, being co-phasal with the alternations on 
the bars. The normal position of the core is in the centre 
of the solenoid; when the generator is at work it is held in 
this position by the attractive influences of the shunt wind- 
ing from 4 to B and the main current coil, but if the main 
current reverses, the shunt and series in the lower half of 
the coil tend to neutralise one another, and to act together 
in the upper half, giving a strong upward pull. The catch 
lever is in the form of a toggle joint, fig. 3, so that a very 
small core pull in the direction, 0, P, upwards, will release 
the weight, w. 1, is held by L,, the point of action of the 
pin on 1, being exactly over the point of suspension or 
centre of movement of L,. No force on the catch at the 
end of L, can release 
La, and a very small 
force applied at the 


proper end of the 


ut only when M 8, 
is “off”: it is thrown \s. 


“out” by the im- 2) 

carrying the weight, 

w, which can be 

released so as to fall 

downwards and strike i 
the pi, P, either by 

hand or by the action 


of the automatic 


wane 


latter releases L,, and 
therefore w. 

The utility of a 
non-return switch is 
evident from the 
foregoing remarks, 
It has been applied 
: by Mr. Andrews in 
' the Hastings station ; 
but, in addition, there 


a 


are some interesting 
control. The action features connected 
is precisely similar to with the switchboard 
that of an excess tie a arrangements that we 
current or automatic propose now to de- 
cut-out switch which scribe. 
was made some years Fo | Pet i The leading ideas 
ago by the then firm Fic. 4. on which this switch- 


of Messrs.’ Goolden 
and Trotter. The 
third constituent is a compound wound relay, a, B. 
This is a solenoid wound from top to bottom with a heav 
wire as the eeries conductor. The shunt winding is woun 
from A to a in one direction, and is reversed at the point, 
R W, the turns being in the opposite direction from } to B. 
Inside the solenoid is a core with a dependent rod attached 
to the lever, cL. The laminated core is only half the length 
of the solenoid inside which it is placed. The action of the 
apparatus is as follows :— 

e alternator is joined up as shown. One armature 
(a A) terminal is connected to earth, and also to the bus bar, 
to which the outers of the concentric cables are taken, through 
the series winding. The insulated terminal is connected 
through the automatic switch, As, and the manual switch, 
M 8, to the insulated bus bar. The switch can be made 
double pole if single cables are used, but it is now customary 
to put in concentric conductors and to earth the outers. 
The shunt winding of the solenoid is put in circuit with the 
a a of a transformer whose primary is across the bus 


The handle of the switch has four positions, indicated in 
fig. 2. These are “setting weight,” “synchronising,” 
“switching in” or “running,” and “switching out.” Bo 
switch a machine into el, the handle is first brought 
down to the lowest position, thus lifting the weight to its 
highest point, where it is held by the catch lever, cL. The 
same motion closes the switch, 4s, Ms, being open. The 
handle is then returned to a nearly ition, 
leaving the weight free to fall if it is released by F saci 


board has been con- 

structed are :— 
(a) That there should be two sets of bas bars ; the main 
bus bar being in use by itself when everything is working 
properly ; but the auxiliary bars are always available. The 
use of two bars enables the load to be split up into two parts, 
which may be run on separate alternators. This principle 
has been adopted throughout the country, and we may 
mention the case of the City of London Company, who 
have four sets of bus bars in action at the period of full load. 

(6) That all circuits should be double-pole fused, but 
alternators are connected directly to their bus bars ; so that 
they are always in action when generating, and are cut out 
only in the event of a return current. When a machine has 
to be taken out of circuit for any reason, it is switched off 
by hand. The automatic switch acts should any machine 
fail, or anything happen, which permits of a current flowing 
back into it from the bus bars. 

(c) That changes from the main to auxiliary bus bars shall 
be controlled, in the case of individual circuits and machines, 
by hand ; but that the auxiliary circuit may be automati- 
cally thrown on to the auxiliary alternator bar independently 
of any.manual switching. To enable this to be effected, the 
auxiliary circuit bar is distinct from the auxiliary alternator 
bar, the main bar being common to both. 

(d) That all instruments shall be in the outer bus bar, 
which is permanently earthed. Only one outer bar is pro- 
vided, all changing over being done on inner bus bars. 

(e) That proper signalling arrangements should be always 
available, and that when a signal is given the motion that 
effects the signal shall at the same time make the necessary 
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or required alterations in the connections to carry it out. 
That is to say, that as few separate motions of switch gear 
shall have to be made by the switchboard attendant as 
ossible. 

’ The plant of the Hastings Electric Lighting Company, 
Limited, comprises four sets of rope-driven alternators, there 
being three Raworth engines rope-driving three 100-kilowatt 
Mordey alternators, and a smaller Raworth engine driving a 
50-kilowatt Mordey alternator in the same way. There are 
three exciters, and the field coils of the alternators are ex- 
cited in parallel from one or more of the continuous current 
machines run together. 

The connections of the main switchboard are shown dia- 
grammatically in the sreneenens illustration. The outer 
bus bar, 0 B B, is continuous along both machine and cir- 
cuit boards, but at its centre a total current ammeter, 4, is 
inserted to show the total current going out from the station. 
Two alternators and two circuits are taken for the purpose of 
explanation, the others being connected up in an identical 
manner. Each alternator is connected up to the bus bars, 
on the outer through the series coil of the non-return 
switch, machine ammeter, and single pole switch, s,; the 
inner is taken through either one or other of two single-pole 
switches, S, Or Sg, and in addition through the break contacts 
of the non-return switch. The switches, s,, S,, and S;, are 
merely safety switches, and are not used to break a current 
or for paralleling, all this being done on the non-return 
switch. s, and S, act as a two-way switch, enabling any 
machine to be connected up to either the main or auxiliary 
generator bus bar. 

The field coil of each machine is supplied from two ex- 
citing bus bars 
through ex- 
citation ammeter, 
E A, a variable 
resistance to con- 
trol the pressure 
generated in the 
alternator arma- 
ture, and a water- 
break field switch 
to cut out the field 
when the machine 
isnot in use. The 
other cide of the 
field coil goes to 
the other bus bar, 
PM 

The circuit 
board is extremely 
simple, and in- 
cludes for each circuit an ammeter in the outer, and three 
Bates switch fuses, one in the outer, and one each in circuit 
with the main and the auxiliary inner bus bars. As shown, 
circuit No. 1, c 1, is connected to the main bar, mM B B, and 
the Common outer bar, 0 B B, while circuit No. 2, c 2, is on 
the auxiliary bus bar, A BB, by the insertion of the switch 
fuse block in the position indicated. 

The practice is to ran one or more machines to take the 
load on the main alternator bar, a spare machine being run 
at sonething under half speed on the auxiliary alternator 
bar. Most of the circuits are put on the main circuit bar, but 
Some are switched to the auxiliary bar. The change-over 
switch, c 0 8, connects the main bar to the auxiliary circuit 
bar. Should the switchboard attendant find something going 
Wrong with one of the alternators, he closes the signal plug 
(8P1 or sP2, &c.), which is fitted just below the main 
switch, _This closes a battery circuit through the bell, 8, 
and the indicator (which drops its shutter), recognised as a 
signal for one of the two drivers to immediately ran up the 
Spare plant, and for the other to stand by the faulty machine, 
Which is indicated by the number displayed by the dropped 
shutter. The switchboard attendant watches the auxiliary 
Voltmeter on the spare alternator, and when the proper pres- 
nie 18 reached, he releases the weight, w, by bringing the 

andle of the switch on the faulty machine to the “ out ” 
= This disconnects the faulty machine, and simul- 
aly closes a relay circuit through the wires, R and +, 
Which operates the change-over switch and throws the 
7 circuit bar on to the auxiliary alternator bar, 
Telleving the machines still on the main bars. The whole of 


the switches on the spare machine are closed early in the 
evening, so that it is left to the change-over switch to throw 
any load put on the auxiliary circuit bar on to the auxiliary 
alternator bar. 

These arrangements work very well. We have opened the 
field circuit of an alternator in parallel with others on the 
bars, shut off steam from an engine, parallelled when the phases 
were not synchronous, and done sundry other things, all of 
which had no bad results, owing to the quick action of the 
switch. Indeed, the lights hardly showed a flicker, notwith- 
standing the severe treatment accorded the plant. 


COMBINED GAS ENGINE. AND DYNAMO 
PLANT. 


A NEW departure in direct-driven dynamos is shown in the 
illustration. The engine is by Crossley Brothers, and is of 
their Otto type two-cylinder end-to-end design. Both con- 
necting rods are connected to the same crank pin, snd the 
engine is fitted with many special appliances to ensure 
steady running. 

The engine is of 60 nom. H.P., and if working with 
coal gas, is capable of giving off 164 maximum brake H.P. 
when running at 160 revolutions a minute. The crank 
shaft is cut out of a solid steel forging, and special attention 
has been paid to the length of the bearings, and an outer 
bearing and pedestal is provided to take the weight of the 

fly-wheel. The 
cylinders are 17 
inches diameter, 
and the stroke 24 
inches. The dy- 
namo spindle is 
coupled direct to 
the engine crank 
shaft by means of 
a flexible coupling. 
The base plates of 
the engine and 
dynamo are bolted 
together, so that 
the plant is self- 
contained. The 
dynamo is of 

essrs. Siemens 
Bros.’ H. B. type, 
and is designed to 
give 750 amperes and 100 volts at 160 reVolutions a minute. 
The machine is shunt wound. 

The engine has been specially designed to work with gas 
from Mr. Ludwig Mond’s patent gas producer and ammonia 
recovery plant. This gas on now been used for a consider- 
able time to drive one of Messrs. Crossley Bros.’ 25 nom. 
H.P. engines at Northwich, and has proved particularly 
suitable for the purpose, on account of its being washed com- 
pletely free from all dust and tarry matter, while it is, at the 
same time, much cheaper than any other gas of the same 
description, owing to common slack being used in the pro- 
ducers, and the recovery of the ammonia from the gas covers 
a notable part of the expenditure incurred. The engine and 
dynamo shown in the illustration are intended to run an 
electrolytic installation at the works of Messrs. Brunner, 
Mond & Co., Northwich. Messrs. Crossley Bros. have re- 
cently supplied two engines of similar construction to the 
above for driving direct-coupled dynamos in connection with 
an electrical tramway pts 


Motor Car Race.—The date of the motor car race to 
Brighton has been fixed for 24th inst. instead of November 
14th. This will give the Local Government Board officials 
an opportunity of seeing such vehicles in proper practice before 
drawing up their supplementary regulations. The cars will 
start from the Hotel Métropole, London, at 11 a.m., and dinner 
will take place at the Hotel Métropole on arrival at 
Brighton. The announcement does not say, but we pre- 
sume it is intended to hold the dinner the same day! 
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REVIEWS. 


Submarine Cable Laying and Repairing. By H. D. WILKIN- 
son, M.I.E.E. London: The Electrician Printing and 
Poblishing Company, Limited, Salisbury Court, Fleet 
Street, E.C. 

(Continued from page 106.) 


Having reviewed the engineering portion of this book we will 
now turn ourattention more particularly totheelectrical matter. 
In doing so, we must again compliment Mr. Wilkinson on 
the manner in which he has embodied a quantity of important 
information in a comparatively small space, such as cannot 
fail to be highly useful to the submarine cable electrician, 
and more especially to anyone entering upon this class of 
work in the present day. All the various forms of tests given 
are of the most recent character, and, in fact, it may be said 
that, so far as fault-testing is concerned, the author has in- 
cluded pretty nearly all of these in his book as adopted in 
present day practice, though we notice a deficiency as regards 
ordinary testing, and in connection with the instruments 
employed. 

On the other hand, the same want of system and order is 
again noticeable in this section of the book, with equal, if 
not greater, discomposure to the reader. Some of the elec- 
trical matter is mixed up with chapters dealing with the 
engineering aspect. Again, we have thought it better to 
reserve notice of some of that which appears as engineering 
data for this electrical portion of our review. 

Turning first to Chapter IV., regarding the type of core 
required for given conditions, Mr. Wilkinson seems to imply 
that this is to some extent governed by the temperature and 
pressure which the dielectric will experience. Ordinary 
questions of insulation do not, however, come in here as in 
any way practically affecting the working speed of signals. 
The size assigned to the conductor and insulator respectively 
and proportionately, as expressed in weights, is determined 
by considerations of the most economical means of attaining 
the working speed required (governed solely by conductor, 
resistance, and capacity), coupled with due provision for the 
mechanical safety of the core. 

With a certain sense of surprise we find that Mr. Wilkin- 
son has practically nothing to say regarding copper, or the 
construction of the conducting wire. The paper on “ Elec- 
trical Conductors,” read at the Institution of Civil Engi- 
neers by Mr. W. H. Preece, F.R.S., in 1884, gave much 
useful information regarding copper, besides iurther 

articulars being elicited during the discussion. Mr. 
ilkinson might also have drawn on Dr. Matthiessen’s 
evidence‘and report on this subject to the Board of Trade 
Commission of 1860 on the construction of submarine cables. 
Matthiessen pointed out here that the merest trace of arsenic 
reduced the conductivity of copper by as much as 40 per 
cent. This brings to mind the error of supposing that the 
conducting power of copper is in direct proportion to its 
purity, or that they even go at all at in hand. The 
quadrant wire adopted by Messrs. Bright and Clark for the 
Persian Gulf cable of 1863 was the first departure from the 
stranded conductor, with a view to combining the electrical 
advantages of the solid wire with the mechanical advan- 
tages of the strand. This was followed by the solid-strand 
conductor employed by Messrs. Siemens Bros. for all Atlantic 
cables made by that firm, with the same object in view. 
Tables showing the relative conductor resistances and induc- 
tive capacities involved by these conductors under given 
common conditions would also have been both interesting 
and useful. 

Turning to the insulator, here again we find but very 
scanty information regarding the manufacture of either 
gutta-percha or India-rubber, and none whatever regarding 
the various methods of application of gutta-percha to the 
conductor, whether by the machine patented by Mr. Matthew 
Gray, in which particular means are adopted for excluding 
the air, thas avoiding a common form of “factory fault,” 
or by Siemens machine, the main characteristic of which is 
a multiple die, to provide for covering the wire with the de- 
sired number of coats of gutta-percha at a single operation, 
whilst each is plastic, so as to avoid the necessity of using 
Chatterton’s compound (which has several objectionable 
features) to stick them together. In this plan the wire is 


fed with separate streams of gutta-percha at different points 
in front of the die. In Gray’s device the air is excluded by 
the gutta-percha reaching the feeding cylinder in fine sheets 
only. The lumps of gutta-percha, as they are brought to the 
machine, are placed over two horizontal rollers, so set, that 
their inside faces are but a small fraction of an inch apart, 
These rollers are operated in such a way that they slowly 
draw the gutta yates into the cylinder below in the 
aforesaid fine sheets, without any air entering with 
it. An Archimedian screw is fitted inside the cylinder 
to force the percha continuously in regular quantities 
to the die through which the wire is led. The gutta- 

rcha covering machines here described are probably, 
in their different ways—and especially the latter— 
the most efficient in existence for the purpose. Siemens’s 
machines naturally require a longer trough or slower draw- 
ing off to ensure the greater thickness of gutta (all laid on 
at once) hardening properly before it reaches the drum round 
which it is coiled. 

Again, it would not have been out of place had Mr, 
Wilkinson briefly described and illustrated some of the more 
rominent India-rubber covering machines, such as those of 
Saeeiown and Henley’s, besides the present processes of 
manufacturing vulcanised India-rubber core, more or less 
based on the original patents of the late Mr. William 


Hooper. 
(To be continued.) 


A Systematic Course of Geometrical Drawing. By T. A.V. 
Forp, M.R.C.S., Eng., Assistant Master at Hailebury 
a London: George Philip and Son, 32, Fleet 

treet. 

Whether there is any real need of books of this class may 
be questioned, in view of the existence of many excellent 
works which can hardly be said to be out of date ; but every 
teacher now-a-days thinks he ought to produce a treatise on 
the subject he teaches. We have no fault to find with 
Mr. Ford’s production ; quite the reverse, it is excellent of 
its kind, at possesses points of novelty, and well deserves 
recommendation. For the usual plan of copying the figure 
of a problem, is substituted the more interesting process 
of working an exercise on the problem. The general get-up 
of the book is very good, and the illustrations are very clear 
and distinct. It would be difficult to mention a better book 
on the subject. 


Model of a Horizontal Steam Engine furnished with Meyer's 
Variable Expansion Gear. ‘Translated and edited by 
ARNOLD PuILiP, B.Sc. London: G. Philip & Son, 32, 
Fleet Street. 


The full title of this book is “ Model of a Horizontal Steam 
Engine furnished with Meyer’s Variable Expansion (iear, 
with a brief description of the parts and the method of work- 
ing, and a discussion and explanation of Zeuner’s valve 
diagrams, for the use of general readers and elementary engi- 
neering students; by Chs. Volkert, engineer, Niiremberg. 
Translated and po by Arnold Philip, Assoc.R.S.M., B.Sc,, 
(London).” 

The book aims at explaining the most essential principles 
of the construction and working of steam engines, by select- 
ing a particular type of engine and discussing in detail and 
describing the working of all the various parts of the same. 

This way of imparting information on the subject 1 
probably better than the old fashioned method of commenc- 
ing with outline drawings of a piston and cylinder, slide 
valves, &c., and then proceeding by a long route up to 4 
very sketchy and imperfect description of a complete 
machine. A set of excellent loose coloured plates showing 
sectional views are given; these plates have movable por- 
tions of parts of the gear, which can be lifted up, displaying 
parts of the mechanism which these portions cover in the 
actual machine. 4 large portion of the book is devoted to 
an explanation of the important point of the distribution of 
the steam by means of the slide valves, the ordinary form of 
se i? and also the expansion form being described at 
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In the 25 pages of which the book consists, there is prac- 
tically nothing which is superfluous, but there is a great 
deal of well-condensed matter. It should be mentioned that 
the slide valve descriptions have been completely rearranged, 
and considerably enlarged, from the original German text in 
which the book was written. There is, we think, a consider- 
able scope for books of this class. 


CORRESPONDENCE. 


Concentric Cables. 


While thanking you for your notice of an article in 
Cassier’s Magazine on the above subject, I desire to take up 
two or three points with your contributor, and to point out 
some misconceptions into which he has fallen. 

I did not think there could be two opinions as to whether 
compound cables are ousting rubber for high pressure town 
lighting work in English practice, because I see nearly every 
specification of such work put out for public tender; but 
evidently I am mistaken on this point. And while I fully 
and cordially agree that rubber in concentric cables is as 
reliable as anything yet known, I cannot admit that it is 
“nearly as cheap.” If your contributor will look the matter 
up, he will find rabber costing more in some proportion, 
according to size of cable, averaging about 2 to 3; and if, 
as is suggested, armour is to be added for drawing in, the 
difference will be still greater. 

With regard to my going astray about the 200-volt lamp 
on triple concentric cables, I certainly had no thought of the 
Board of Trade regulations, but only of what is safe, practi- 
cable, and desirable. The article was primarily for American 
readers. I haven’t the regulations by me at the moment, 
but do they prohibit 200 volts on either side of a triple con- 
centric ? 

It is interesting to observe how the chaotic legislation 
affecting the interests in the soil of the street causes people 
to fall into error about mains. Your writer says “ notice has 
to be given to electric lighting undertakers by persons 
opening the streets,” and he is quite wrong. Most electric 
mains are in the footways, and it is there that the builder, 
ensconced behind a hoarding, works his will. If you look 
inside these hoardings you will not infrequently see 
Callender’s casing hanging on the cables inside it, or a con- 
crete culvert full of bare copper spanning the chasm for a 
vault, after the manner of a beam supported at its ends; or, 
perhaps, armoured cables dangling about with 2,500 volts pres- 
sure onthem. The builder gives no notice to owners of mains, 
and is very apt to resent any prying into his doings on their 
part. Again, gas and water companies give no notice of their 
service, operations, or repairs; and water companies rarely 
give notice of anything. Vestry and County Council opera- 
tions, as paving, drainage, big sewera, &c., and tramway 
works, are all done without notice. Telegraph and tele- 
phone underground works give no notice, and there is no 
more active disturber of the streets than the Postmaster- 
General; with him, it is all rights and no duties. Any 
frontager me up the streets for his own purposes with- 
out notice. Not infrequently the builder will armour your 
main for you by building it into his walls. Electric under- 
takers are in no way bound to give each other notice, and 
seldom do. When Whiteley decorated St. James’s Street for 
the Princess May’s wedding, the only notice the London 
Electric people had of his doings was a pick through one 
of their cables. The substitution of wood for Macadam 
paving at the top of Constitution Hill, and also by Victoria 
Station, was notified in a similar way, by driving wedges 
through cables (one armoured and in a cast-iron pipe). An 
inch board, as suggested, is no defence where the mains are 
under concrete, as in asphalted footways and all carriage 
ways, and it is here that the greatest risk lies. And, after 
- the risk is not very great; it could be eliminated only 

Y» Say, one inch boiler plate bent round the cable, and safety 
Would not be worth the price. 

I was amused at the remarks on jointing on live cables 
and the reference to a recent correspondence in your columns 
as proving my opinions differ from those of other engineers. 

: said correspondence was between myself and another, 
and, strictly speaking, was about the possibility, rather than 


the desirability, of such jointing. An advantage claimed 
for single low tension cables is, that joints can be made on 
them with pressure on, and all I want to make out ia, that 
there is no monopoly in the matter. In what your contri- 
butor calls the “palmy days of the Grosvenor Supply,” I 
suppose the cables were single, and very likely Mr. Adden- 
brooke had joints made while they were alive. With con- 
centricity the difficulties are increased ; still, 1 have seen a 
joint made on a concentric with 2,400 volts on it, but then 
we had “ W. I. T.,” who revels in 2,000-volt shocks. Not 
every undertaking possesses such an officer, however, so that 
generally I am of opinion that such jointing is in the highest 
degree dangerous and objectionable. 

Finally, I prefaced the remark that “there are no high 
tension mains fused in sections outside the station in 
England,” by the limitation, “So far as I can find.” I am 
interested to learn such a system exists in the north of 
London, and would be much obliged by a reference to the 
description which has appeared in your journal. 


J. Hetherington. 
October 5th, 1896. 


Test for Glow Lamps. 


The tests of glow Jamps by Mr. Preece which you publish 
are no doubt valuable from many standpoints, but to the 
consumer they are of little practical value, seeing that lamps 
purchased and manufactured in 1894 may be no criterion of 
those produced to-day, even by the same firms. One large 
firm of our acquaintance has within the last year or two 
completely changed their method of filament manufacture, 
others have made valuable improvements in various parts of 
the process of lamp manufacture, and it is only fair to our 
present firm, and certainly to myself, to say that as the lamps 
were purchased in 1894 and I did not take the management 
of the electrical department till May, 1895, since which time 
the whole of our electrical business has been placed upon an 
entirely new basis, and the whole works reorganised, I 
entirely disclaim any tests of lamps purchased before Sep- 
tember, 1895. Without such explanation it would materially 
affect my reputation as an incandescent lamp maker, in 
which business I have been engaged for 16 years, and has 
borne the very highest standard for first class work, as 
evidenced since acting as manager for M. M. & Co. by the 
ever increasing business and the continuance of repeat orders 
we receive from all our customers, many of whom are large 
and important firms, to whom an inferior lamp would be ex- 
tremely detrimental. 

Fred. Satchwell, 
Electrical Manager, 
Messrs. Mackey, & Co. 


[ Mr. Preece’s tests are most certainly “ valuable from many 
standpoints,” but we cannot agree that “to the consumer 
they are of little practical value.” Although one or two 
firms may now be making better lamps than they did in 
1894, the general behaviour of the average lamp has not 
altered, as we know from practical experience. One advan- 
tage of these tests is that they show where improvement is 
most wanted and most likely to be appreciated.—Eps. 
Exec. Rev.] 


Messrs. Kérting and Mathiesen’s Tests of the 
Jandus Lamp. 


We are pleased to note that you have published the report 
of Messrs. Kérting and Mathiesen (which appeared some 
months ago in the German papers), a3 it gives us a chance of 
a gratuitous advertisement, and may save us further trouble 
in answering correspondents who still make reference to it. 

As the Jandus lamp is ruining the trade of the makers of 
the open arc lamps, it is hardly likely that they should die 
without a struggle; and we may, perhaps, remind your 
readers that Messrs. Korting and Mathiesen make a very 
excellent lamp on the old lines. 

The rate at which we are replacing the open lamps by the 
“ Jandus,” and the unsolicited letters we are receiving as to 
the benefits of the change, will be sufficient proof of the 
accuracy of Messrs. Houston and Kennelly’s unbiassed 
report, 

As regards the all-important question of the light yielded 
for a given consumption of energy, it is very difficult to make 


| 
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photometric shadow tests, as the comparison of the light 
varies 80 much at different angles; but we have no doubt 
that the mean spherical candle-power is the same, if not 
greater, with the Jandus lamp. 

Auy possible loss, owing to the lower temperature of the 
Jandus arc, is more than compensated by the fact that, in 
the old lamp, the are was so enclosed that only a small frac- 
tion of the light was useful, whereas the Jandus flat-ended 
carbons and long arc give a free diffusion. 

Another error that we ought, perhaps, to correct, is the 
idea that a long arc necessarily produces a blue light; any- 
one who has seen the Jandus lamp at night will admit that 
the light is, if anything, whiter than the open lamps; in this 
respect, a good deal has been found out since the time of 
Messrs. K6rting and Mathiesen’s tests. 

Two further facts are quite evident, viz. (1), that, as 
“ glimmering ” was produced, the lamps were not worked at 
the voltage for which they were constructed; (2) that, as the 
inner globe became opaque, there was an admission of air, 
due, probably, to their putting the =<: together out of 
centre, after examining its structure. Tests under these 
conditions are scarcely worth comment. 

In connection with alternating currents, we find the state- 

ment that “trials made with alternating currents have ter- 
minated with negative results.” By the irony of fate, we 
read your paper containing this report under the light of an 
a alternating lamp, having a long arc, taking 75 
volts with a current of 6 amperes. 
Although we are too crowded with orders for the con- 
tinuous current lamps to get this on the market for some 
little time, we shall be pleased to let you, Mr. Editor, see 
this lamp at any time, when you can judge that the asser- 
tions made under this heading are quite on a par with the 
rest of Messrs. Kérting and Mathiesen’s criticisms. 

Finally, we can only add that “the proof of the pudding 
is in the eating.” Jandus Jamps have been subjected to 
every sort of test b — lighting committees in com- 
parison with the old lamps. The members have stood mid- 
way between the old and the new, and read their papers in 
each direction; they have studied the appearance of the 
lamps near and far; they have reckoned up the saving in 
labour and carbons after protracted trials, and have come to 
the conclusion that we are right in our assertion that the 
cost of discarding the old lamps will be covered in 18 
months. Lamps sent on approval continue to be bought, 
and we have every reason for our conviction, not only that 
the enclosed arc lamps have “come to stay,” but that the 
position of the Jandus Company is practically unique. 


Drake & Gorham. 
October 5th, 1896. 


The Telephone Industry. 


Nearly 17 months ago Mr. Arnold Morley’s Committee in 
the House of Commons separated without reporting as to 
the expediency of granting telephone licenses to more than 
one exchange within the same area. 

The effect has been that in the interval no advance has 
been made in the direction of popularising telephonic com- 
munication by cheapening exchange rates. 

Meantime the Post Office has been extending its trunk 
line system, with but one licensee to deal with, namely, the 
National Telephone Company, thereby strengthening and 
riveting the chainz in which its own policy has enveloped the 
telephone service of these kingdoms. 

Even Mr. Morley, the staunch advocate of non-competi- 
tion, may admit, that from the meshes of the National Com- 
pany in which the Post Office is each year more securely 
enveloped, there will be less escape at the end of each period 
when the license can be ended, and that the vaunted freedom 
from necessity to purchase a vast system daily growing more 
and more exclusively intimate in its association with the 
trunk lines, is illusory. 

It can only be supposed that Mr. Arnold Morley and his 
technical advisers hoped that in 1912 there would be few 
here to bring home the blame to the advocates of the tele- 
phone policy of the Government, which it will be then found 
they richly deserved. 

ortunately, it is not too late to reverse that policy. The 


question of granting licenses is understood still to be under 
the consideration of the Government. The efforts of such 
places as Glasgow, Manchester, and Guernsey, to tackle the 
great monopoly may yet be successful. 

In-April, 1895, the Zimes published a letter from me, and 
at the British Association meeting at Ipswich the same year 
I read a paper, on the subject of the extension of the tele- 
phone into the rural districts, a part of the industry which | 
showed cannot be undertaken at the necessarily high rates 
which the National Telephone Company and the General 
Post Office are bound, for financial reasons, to charge. 

My opponents naturally ask why these two controlling 
bodies cannot extend their systems at a less cost and more 
profitably than any new organisation. My answer is, that in 
the first case the reason is to be found in the answers ex- 
tracted before Mr. A. Morley’s Parliamentary Committee 
from Mr. J. 8. Forbes by Sir Charles Cameron, namely, 
that the capital of the National Telephone Company is so 
over-watered they can never, even if they wish it, hope to 
reduce their exchange rates to the figure ruling in many 
continental systems ; and that in the case of the latter, the 
whole system of construction and working of the Postal 
Telegraph system is prohibitive of cheap rates, as, for 
instance, is proved by the private wire and telephone rates 
published in the Postal Guide, which, presumably, would be 
at little over cost price. 

The country is greatly indebted to the Post Office for 
taking over the trunk lines of the kingdom. Probably there 
is no better example of the wisdom of the technical advice 
which successive Postmaster’s-General have followed. But 
if they would only stop there, and limit their ambition, 
which probably looks forward to some day managing the 
system as a whole, the country will, I am sure, be saved an 
enormous outlay by having nothing to purchase ; and the 
Post Office the charge of a system of communication which, 
in its capillaries for local purposes, if it extends as it should 
do, would end in breaking the backs of the Administration, 
and make them for ever regret their rashness in interfering 
with what is evidently an industry for local enterprise and 
guidarce. 

The Post Office are somewhat disabled from facing this 
view of the subject, because they are bound to affirm that if 
they carry letters. to every door in the kingdom, they are 
also able to extend the telephone in a similar way. 

The gar must be considered by the Post Office from 
the public view of cost, and the fact that the delivery of 
letters over short distances must pay for the excessive cost of 
delivery in remote places, should be sufficient to check the 
application of the same — to the oe. 

In the early days of the telegraph the Treasury allowed 
this view to govern telegraph extension to non-paying sub- 
post offices ; but within two or three years from 1870 this 
was abandoned. It will never be revived in favour of the 
telephone. This alone is a sufficient reason why licenses 
should be freely granted on every side. 

But there is another reason why the Post Office should 
not nail their colours to the mast against competition, with 
the infallible consequence of checking wide extension, which 
is, that they should in these early days draw a distinction 
between the local exchange lines that are constructed, fitted, 
and maintained with telephones and wires suitable for work- 
ing in connection with their trunk lines, and those that are 
not so, and they should only allow those subscribers’ Jines to 
be connected with their trunk lines, for which the subscrip- 
tion is such as to include that advantage, and on which 
instruments and conductors are used approved by the De- 

ment, 

Whether each subscriber who wishes to be able to talk all 
over the Kingdon should have a trank line connection in his 
house, as well as a local exchange connection, or whether one 
instrument and line should answer for both purposes, is a 
matter of detail; but I claim for this view freedom of action 
in two important directions—one, the power that thus would 
be given to the Post Office to discriminate and select the 
connections which will have the right to be joined up to the 
trunk system, the other, the power to the undertakers of 4 
local exchange to extend freely at rates incompatible with 
high technical efficiency to meet all the needs of local inter- 
course, exemplified so strikingly in an area such as that of 
the Duchy of Luxemburg, which is no larger or more popu- 
lous, or richer, or busier, than an ordinary English county. 
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So that there may be no misunderstanding, let me repeat : 
My contention is, that there is a = large latent demand 
throughout the country for cheap local telephone exchanges, 
the supply of which will be best met by local associations, 
and that the Post Office will be acting best in the national 
interests if it gives all its splendid energy and great expe- 
rience to the development and perfection of trunk line com- 
munication. 

The tariffs will in this way become what is known as 
“regional,” and every subscriber will clearly understand that 
if he wants to speak from his own house beyond his district, 
he will have to use special apparatus at a special annual 
charge, or resort to a public call office if he does not care to 
incur the standing annual cost of the advantages offered by 
the trunk lines. 

C. E. Webber. 


AN INTERNATIONAL SUBMARINE 
TELEGRAPH MEMORIAL. 


Tue Earl of Selborne presided on Tuesday at Winchester House, 
Old Broad Street, at a meeting convened to promote the establish- 
ment of an International Submarine Telegraph Memorial. Among 
those present were the Marquis of Tweeddale, Sir A. Leppoc Cappel, 
Sir J. R. Robinson, Sir Eyre M. Shaw, Sir H. C. Mance, Mr. F. A. 
Bevan, Mr. W. 8S. Cunard, Mr. C. W. Earle, Mr. Edmund Etlinger, 
Mr. A. Siemens, Mr. George Draper, Mr. Willoughby Smith, Mr. G. 
von Chauvin, Mr. A. R. Hardie, Mr. Ansell, Mr. T. A. Bullock, Mr. 
A. R. H. Mackay, Mr. Richard Collett, Mr. C. Gerhardi, Mr. Robert 
Kaye Gray, Mr. T. H. Wells, Mr. T. Finnis, Mr. R. T. Brown, Mr. 
G. 8. Colvin, Mr. Latimer Clark, Mr. Francis Moll, Mr. O. Mol], Mr. 
Louis Floersheim, Dr. J. A. Fleming, Mr. Alexander Siemens, Mr. 
Charles W. Stronge, Mr. C. Burt, Mr. John G. Griffiths, Mr. John 
Newton, Dr. Alexander Muirhead, Admiral W. J. L. Wharton, and 
Mr. G. R. Neilson (hon. secretary). 

The CHarRMaN, in opening the proceedings, desired especially to 
point out that the proposed memorial was strictly international, a 
memorial in which all the civilised nations of the earth proposed to 
take part, in order to put on record their respect for the great inven- 
tion of submarine telegraphy. It was proposed to connect the 
memorial especially with the names of three men—names most 
familiar to them all—Mr. Cyrus Field, to whom, he believed, the 
first conception of the idea was due; Sir John Pender, who risked 
his capital in the enterprise and in the extension of submarine tele- 
graphy, and who was the prime mover in covering the earth with the 
network of cables which now connected the different ends of the 
world together; and Sir James Anderson, who, as the captain of the 
Great Eastern, proved, among other things, that some of the scientists 
were wrong, for whereas the latter maintained that it was impossible 
to raise a cable when it was once laid, Sir James Anderson demon- 
strated that it could be done by raising it. The first Channel cable 
was only laid in 1851, and the mileage of submarine cables now was 
no less than 162,000, while the capital invested in them was 
not far, if at all, short of £40,000,000. All who were connected 
with commercial undertakings and with the administration of Govern- 
ments knew the importance and the value of submarine telegraphy, 
but he doubted if any of them were able to conceive what the final 
effect on the human race of this great invention was going tobe. It had 
caused a revolution ia the science of gent. Formerly, when 
generals led their armies into the field responsibility was on them 
only; they had to make the best of the materials which their Govern- 
ments put at their disposal; diplomatists had to evolve a policy on 
general lines for themselves, and work it out; governors of colonies, 
when once they landed on the shores for which they had sailed, had 
& perfectly free hand, and if they committed any serious error of 
(iene or crime of action, it would be years before they could be 

rought to account. Now, however, all these men were at the end of 
4 wire, which terminated in the — of the country to which they 
belonged; and sometimes he doubted whether they joined in the 
chorus — over the invention of submarine telegraphy. He 
understood that the best naval and military authorities of all the 
Powers said that the first Power which engaged in war would find 
itself cut off by its a from those with whom communications 
were desired to be held. Let them in that case consider the position 
of generals, diplomatists, and especially of governors, who from their 

tt entrance on their careers, had been able to communicate with 
their Governments whenever they had found it necessary to do so, 
and thus divest themselves of responsibility. Most strictly was sub- 
Marine telegraphy, and telegraphy generally, a gift of Queen 
Victoria’s to the British Empire and the human race; and it was 
certainly one of the greatest triumphs of her reign, and one of the 
Principal achievements of the human race, which would for ever 
make her reign memorable. 

Mr. Nzttson then read letters which had been received from Dr. 
= ‘Stephan, Secretary of State for Posts, Germany; Mr. Ernst 

aniel, Royal Hungarian Minister of Commerce; M. F’. Depulley, of 
the Compagnie Francaise des Cables Télégraphiques ; General Eckert, 
president of the Western Union Telegraph — ; and from 
other gentlemen associated with various branches o: who 
— approved the proposed memorial and promised their assist- 


Lord afterwards the appointment of an 
executive committee, with power to add to their number, the names 
submitted including those of Lord Peel, Lord Kelvin, Lord Tweed- 
dale, Lord Sackville Cecil, Sir Robert Herbert, Sir John Robinson, 
Sir Eyre M. Shaw, Mr. J.C. Lamb, Mr. William Andrews, Mr. F. A. 
Bevan, Mr. G. von Chauvin, Mr. C. W. Earle, Dr. J. A. Fleming, Mr. 
J. Denison Pender, Mr. William Shuter, Mr. E. M. Underdown, Q.C., 
Mr. John Newton, The President of the Institution of Civil Engi- 
neers, Mr. C. Bright, Mr. W. G. Bond, Mr. W. H. Baines, Mr. W. H. 
Maw, Mr. J. Pendred, and Mr. H. Alabaster. 

Mr. von CHavviN seconded the motion, which was agreed to. 

A letter was afterwards read from Prof. Silvanus Thompson 
heartily supporting the movement, and suggesting the application of 
a portion of the memorial fund to the erection of a permanent home 
for the Institution of Electrical Engineers, “ whose inception began 
amongst telegraph engineers, and which cherishes the progress of 
submarine telegraphy as a foremost branch of its aims.” 

Mr. ANsELL said he doubted if this pro would meet with the 
approval of telegraph men. If funds could be raised to found the 
home referred to, it would no doubt be greatly in the interest of 
electricians generally, but this was a matter which had nothing to do 
with the proposal before the meeting. 

The CHatRMan, in answer to Mr. Bust, stated that when the 
executive committee had considered all the suggestions which might 
be made to them, and had decided on making a recommendation, the 
matter _ again come before the general committee for final 
approv: 

i vote of thanks to the chairman brought the meeting to a close. 


BUSINESS NOTICES, &c, 


Electrical Wares Exported. 
Weex Enpuina Oct. 61H, 1895, WEEK Oct. 67H, 1896. 


£ 8. 
Algoa Bay oe 198 Amsterdam... =133 
Amsterdam... 440 Antwerp.. 34 


Bombay. Teleg. wire... 54 
Boulogne 
Brisbane... 
Brussels ... 804 

»  Teleg.mtl. ... 78 
Buenos Ayres. Teleph. 


Buenos Ayres. Teleg. 
material 340 
Buenos Ayres ... 
Cape Town... 
»  Teleg. mth... 73 
Durban ... 165 
East London ... 759 
Fremantle. Teleg. mtl. 112 
Gothenburg. Teleg.cable 183 
Hamburg. Teleg. mtl. 115 


Antwerp... 236 
Bombay ... we 483 
Boulogne 5 
Brisbane 
Brussels ... 


” 
Calcutta... 

‘a Teleg. mtl. ... 21 
Cape Town _... 120 
Christchurch. Elec.fuses 25 
Colombo... aw 
East London ... ue 
Melbourne 108 


Port Natal 205 
Rio Grande do Sul. 


Teleg. mtl. ... Melbourne. 200 
Stockholm. Teleg.mtl. 34 Teleg. wire 83 
St. Petersbarg. » 5,010 Monte Video ... 540 
Sydney ... 102 Perim ... 228 

Teleg. cable ... 9,251 Port Elizabeth ... 
Yoko oe Rosario. Teleg.mtl.... 95 


coooooo 


Rotterdam... 
Shanghai 616 
Singapore 


Yokohama. Teleg. cable 2,500 
Total £18,076 0 Total £9,050 


Foreign Goods Transhipped. 


£ 

Guadaloupe. Teph. mtl. 22 
Port Elizabeth. Teleph. 

material see 

Rangoon. Teleph.mtl. 9 


Total £155 0 


Alleged Embezzlement,—Charles Edward Offer, who 
has appeared at the Bournemouth Police Court on several occasions 
on a charge of embezzling moneys of the Bournemouth and District 
Electric Supply Company, Limited, has been committed for trial. 


An Electric Launch in Trouble.—At the last sitting 
of the Brentford County Court, before his Honour Judge Bagshawe, 
Mr. 8. Sergeant, engineer and builder of Chiswick, claimed from 
James Gudgeon, of Twickenham, the sum of £18 in respect to an 
electric launch which was exhibited at the Aquarium, Westminster, 
and afterwards sold for £100. His Honour allowed the claim of £6, 
and the expenses incurred in taking the launch up river and charging 
it. He also allowed £2 for painting and varnishing, and 10s. for 
— the launch to Staines. disallowed the claim of £5 as com- 
mission. 
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British Plant for Russia.—On 5th iost. a number of 
visitors went to Messrs. E. Reader & Son’s Phoonix Works, at 
Nottingham, to see two sets of compound condensing high speed 
engines for electric lighting work, ranning. The engines, which 
indicate 150 H.P., have been built to order, and at the end of the 
week will be transhipped to the city of Charkow (Kharkof), io 
Russia. Messrs. Reader are now about to put down two triple ex- 
pansion engines to indicate 600 H.-P. at 150 revolutions, these also 
being destined for Russia. 


Change of Address.—Messrs. Nicholson & Tyler, elec- 
trical and mechanical engineers, London representatives of Messrs. 
Ernest Scott & Mountain, Limited, have removed from 5, Crown 
ean ss to larger offices at 20, New Bridge Street, Black- 
riars, E.C. 

The Bristol Electric Safety Lamp Works have removed from 63, 
Queen Victoria Street, to 40, Great Smith Street, Westminster. 


Electric Pamping Plant for Collieries,—The Arnis- 
ton Coal Company have contracted with Messrs. Ernest Scott and 
Mountain, Limited, for the supply of an electric pumping plant for 
their colliery of considerable size. The generating machinery con- 
sists of two horizontal engines, with Corliss triple expansion gear, each 
capable of 300 brake H.P. Two continuous current dynamos are 
driven by ropes, each machine giving an output of 200,000 watts, at 
an E.M.F. of 525 volts. The current from the dynamo is taken to a 
distributing switchboard in the engine room, the switchboard con- 
necting with two pairs of main cables, which run down the shaft to 
the terminal box at the pit bottom. The object of sees four 
cables in the shaft is to prevent any possibility of breakdown through 
the cables being accidentally damaged, as any pair of cables can, in 
case of emergency, carry sufficient current to enable the plant to run 
without stoppage. Underground there are four sets of three throw 
pumps of this firm’s improved type, one pump delivering 500 gallons 
of water per minute against a head of 270 feet, along a road to a 
sump at the bottom of the shaft, about 1,200 yards away. At this 
point a second pump of the same size, viz., to deliver 500 gallons, is 
placed, and forces to bank against a head of 690 feet. Two dip 
pumps are being provided at present, each delivering 100 gallons per 
minute against a head of 450 feet; but at a future date two addi- 
tional sets of pumps will be provided. 


Electric Light Fittings,—A number of sheets, fastened 
neatly, and ina convenient manner, have been issued by Messrs. Ames, 
Garrard & Co., of Goldney Place, Harrow Road, W., showing designs 
for electric light fittings and ornamental metal work, of which they 
are the manufacturers. The firm make a speciality of designing such 
fittings. Among the designs included are some very good styles of 
brackets, electroliers, pendants, and hanging lamps. Many of the 
patterns are very artistic. 


Exhibitions.—The exhibitions at the Agricultural Hall 
have of late shown a decided improvement. The Grocers’ and Pro- 
visions Exhibition now on, of course does not include anything of 
electrical interest. There are the usual stands by Messrs. Tangye 
and Messrs. Crossley, where gas engines are exhibited; also the 
Lendon Hoist ard Chain Company’s (J. C. Pickering) various 
hoisting apparatus, and the wooden pulleys made by the New Revo- 
lution Wooden Pulley Company. The ceremony last Friday at 
the Agricultural Hall celebrating the opening was very largely at- 
tended, and showed how popular these exhibitions are becoming. 
If the electrical and hardware show, to be held next August, is as 
successful as the Grocers’, it will be very satisfactory. 

One of the special attractions to mark the celebration of the 60th 
year of Her Majesty’s reign, will be an Electrical Exhibition, now in 
course of preparation, to be held in Newcastle early in the year. 
The object will be to show the latest inventions in every branch of 
the engineering trades and industries, and to accentuate the progress 
which has been made in electrical engineering between the years 
1837 and 1897. 

At the General Trades and Industrial Exhibition just opened at 
Gateshead there was an electric light installation by Messrs. Row- 
land, Barnett & Co. 


Fire Insurance.—In view of the tariffs arranged by the 
majority of the fire offices among themselves any new company 
which is open to insure premises and property according to merit 
is to be welcomed. The Midland Fire Insurance Corporation, 
Limited, which this week offered for public subscription 100,009 
£5 shares, professes to be a non-tariff office, and undertakes to rate 
‘‘each risk upon its own individual merits,” and an additional feature 
is the promise that if during five years there has been no loss, the 
sixth year's insurance will be arranged free of charge. 


Gias,—A gas explosion in Castle Street, Farnham, occurred 
on 1st inst., when an official proceeded to light a street gaslamp. All 
the other lamps in the street were extinguished, and the official 
eeverely hurt. 

A gas explosion on 6th inst., in Old Ford Road, blew out the front 
of a house and set fire to the premises. 


Interior Conduit Wiring.—In respect to our paragraph 
regarding the electric lighting the Restaurant, Me. 
Fred Bathurst, of the General Electric Company, Limited, s2nds us 
particulars of some of the other installations in hand, or recently 
finished, in which insulating tubes are being used, and calls 
attention to the steady progress being made by this system of 


wiring:—Army and Navy Auxiliary Stores (Messrs. Drake and 


Gorham, consulting engineers); Artillery Mansions, Victoria 
Street (Mr. S. & Court, engineer, Messrs. Rashleigh Phipps, 
contractors); Royal Insurance Company’s Building, Glasgow 
(Mr. F. C. Fulton, engineer); Shoreditch Free Library (Messrs. 
Kincaid, Waller & Manville, engineers, the Electrical and General 
Engineering Company, contractors); Harrod’s Stores extensions, 
Brompton Road (Mr. J. Peters, engineer); Liverpool Grain Storage 
Company's Docks; Equitable Life Insurance Company’s new 
building (Electrical and General Engineering Company, contractors); 
Scottish Co-operative Society’s Buildings, Glasgow (Faraday Engi- 
neering Works Company, contractors); Arnot’s Stores, Dublin 
Messrs. W. Cummins & Sons, contractors); London Paper Mills 
Christy Bros., contractors); New Temperance Hotel, Nuneaton 
W. J. Proctor, contractor); New County Offices, Wakefield (Mr. 8. i 
Court, engineer, Mr. F. N. Churton, contractor); W. Phillips, Esq.’s, 
residence (G. Harrison & Co., contractors); Prince of Wales's Hotel, 
Harrogate (Liverpool Electric Fittings Company, contractors), &c. 
The General Electric Company are increasing their stock facilities, 
BO as J deal with the increasing demand for “ interior conduit” 
materi 


Liquidation Notices,—At a meeting of the Wigston 
Electrical and Engineering Company, held on September 25th at the 
offices of the solicitors at Leicester, extraordinary resolutions were 

d winding up the company voluntarily, because it cannot, by 
reason of its liabilities, continue the business, and appointing Mr. 
A. B. Wykes, of 24, Friar Lane, Leicester, liquidator. 


“Svea” Glow Lamps.—From Messrs. J. C. Lyell and 
Co., of 55, Victoria Street, S.W., we have received a price list of 
“Svea” glowjlamps. These lamps are now guaranteed for an average 
life of 1,000 hours, taking 3 watts per candle-power at the commence- 
ment of the run, and not more than 4 watts at the end of the 1,009 
hours. The book also contains some strips of pole-finding paper, 
which will turn brown at the positive pole. We understand Messrs. 
Lyell will be pleased to forward a copy free of charge to any elec- 
trical engineer or firm forwarding name and address. 


The “Vanbe” Are Lamp.—This lamp, which is being 
manufactured by Messrs. Vaughan & Brown, Limited, of 16, Kirby 
Street, London, E.C., has lately been placed on the market, having 
previously undergone exhaustive and extended trials for a long 
period. One of the principal features of the lamp is claimed to be 
the extremely fine and regular feed obtained by a highly sensitive 
make-and-break, actuated by an electro-magnet wound to a resistance 
of 500 to 600 ohms shunted across the arc, which is practically spark- 
less. The lamp feeds quite independently of the series coils, and is, 
therefore, stated to be not nearly so sensitive to variations of speed 
or E.M.F. of the dynamo as are the usual form of differential lamps. 
The feeding gear is actuated by an oscillating armature attached toa 
brass lever, at the upper end of which is hinged a pawl gearing ina 
ratchet-wheel. A spring also attached to this lever keéps the arma- 
ture away from the magnets, and by its tension gives a forward 


motion to the ratchet-wheel after contact has been broken, while the © 


backward motion of the pawl is caused by magnetic attraction. The 
shaft on which the ratchet-wheel is keyed has a thread cut in it, 
which engages with a worm-wheel which is fixed to a large slotted 
wheel round which passes the chain. One end of the chain is 
attached to each carbon-holder, so that the lamp is a focussing one. 
When adjusted, the lamp feeds one tooth of the ratchet-wheel at a 
time, which, with the worm gear used, shortens the arc about ,};th 
of aninch. Besides the rotary motion of the worm shaft, it has 4 
horizontal movement necessary for striking the arc, which is actuated 
as follows :—At one end of the worm shaft a horse-shoe electro-magnet 
is placed in series with the arc. The armature of this magnet when 
drawn towards the cores presses against the end of the worm-shaft, 
and pushes it along horizontally in its bearings, when the threads on 
it engaging with the worm-wheel act as a rack, thus quickly turning 
the latter and striking the arc. The rotary motion then commences, 
and the feed acts as before. The worm-shaft works on ball bearings, 
which, we understand, are arranged so as to be easily adjusted and 
perfect alignment obtained. All the parts are made to gauge, and are 
therefore interchangeable. A large number of lamps are in use at 
the Woolwich Arsenal, General Post Office, Great Northern Railway, 
and many other places. The lamp is stated to be epaatensy suited for 
a high tension series, such as street lighting and railway goods yards, 
and when used for this class of work is provided with an automatic 
cut-in and cut-out, with an equivalent resistance. 


Turbines.—Messrs. W. Giinther & Sons, of Oldham, 
have issued a new edition of their illustrated catalogue of turbines. 
There are some excellent illustrations showing the Girard turbines, 
Pelton water-wheels, Jonval turbine, and central discharge turbines. 
A great deal of tabulated and other information regarding this plant is 
followed by a chapter on “ Water-power and Electric Lighting,” and 
some general particulars relating to water-power and apparatus for 
its utilisation. 


Business Announcement.— We are informed that 
the Phaeton Electrical Company, late Roothaan Alewijase & Co. 
will open, on October 15th inst., a branch office at 61 and 62, Watling 
Street, Queen Victoria Street, E.C., and as soon as the necessary steps 
can be taken, the branch will be formed into a limited company. Ia 
the meantime, Messrs. Krupka and Jacoby will act as managers of 
the branch, and as soon us the company is formed they will be 
appointed the managing directors. A large stock of incandescent 
lamps, and all other electrical accessories, will be kept. Indepen- 
dently of this, the old firm of Krupka & Jacoby will continue at the 
new address, for the sale of Dr. Lessing’s carbons and dry batteries. 
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ELECTRIC LIGHTING NOTES. 


Aberystwyth.—The Board of Trade has signified ap- 
proval of the scheme submitted by the Electric Lighting Company 
for the supply of electrical energy for the use of private consumers 
in the town. Applications have been received from the inhabitants 
of South Road, lying between High Street and Bridge Street, and 
from residents in Bridge Street, asking for more light. Alderman 
Jones pointed out at the Jast Council meeting that if they erected arc 
lamp3 throughout the town, it would mean an expeuditure of about 
£3,000. He suggested that a certain sum to be expended for light 
should be decided upon, and then this could be apportioned through- 
out the town. 

Bury.—The Council has resolved to light the principal 
centres of the town by electricity. The central station and plant will 
be completed in a few days. 


Dudley.—The recommendation of the Lighting Com- 
mittee has been adopted, and a provisional order is to be applied for. 


Exeter,—Since the transfer of the electric lighting to the 
Town Council, the demand has steadily increased. The Council has 
decided that the terms for lighting the Exeter Post Office shall be 
the same as those offered to the Devon and Exeter Hospital. 

Tenders are to be obtained for the instruments required for the 
equipment of the electric light station, and cellars are to be rented 
for use as transformer sub-stations. 


Factory and Shop Lighting.—Messrs. Slaters have 
placed an order with Mr. Thomas Barton, of Blackburn, for the 
lighting by electricity of their factory in Hyde Road, Manchester, and 
their retail grocery shops in Salford, Stretford, Hanley, and Leicester. 


Gibraltar.—lIt is stated that the elaborate preparations of 
years for the electric light in the Fortress are not yet brought to a 
head, although it is stated the Government intend to introduce the 
light this season. 

Grantown.—Mr. Middleton, electrical engineer, of 
Aberdeen, has reported upon an electric light scheme for this village, 
to cost £4,500. Mr. Lyon has also reported upon the subject. The 
reports will be submitted to Lord Kelvin or Prof. Kennedy, and a 
public meeting called to consider the question. 


Guildford.— What is stated to be the first installation of 
the electric light in the borough, is now in running order on the 
premises of H. Fentum Phillips & Co., Guildford Electrical Works. 
The installation comprises dynamos for lighting, plating, and accu- 
mulator charging. Special plant is laid down for charging the accu- 
mulators of electrically propelled autocars. The lighting dynamo is 
driven direct from a 5 H.P. Crossley gas engine. The firm are very 
busy connecting up consumers’ premises for current supplied from 
the mains of the Guildford Electricity Supply Company, whlch are 
now about completed. 


Hampstead.—The electric light installation at Lynd- 
hurst Road Church has now been completed by Messrs. Verity and 
Sons, under the supervision of Mr. Morgan Williams. In the audi- 
torium of the church there are six electroliers of 12 lights each, and 
in all there are 200 lights of 16 C.P. each. 


Hanley.—At the last Council meeting it was resolved 
that the electric light be extended in Newcastle Road as far as Mr. 
Twyford’s works ; also that, owing to the increased demand for elec- 
tricity, and there being every probability of the present capacity 
being fully taken up before September, 1897, advantage be taken 
of the clause in the agreement with Messrs. Ferranti for the provision 
of a second engine, and further application be made to the Local 
Government Board for borrowing powers; the second engine for the 
electricity works, contracted to be supplied by Messrs. Ferranti for 
the sum of £3,300, is to be ordered, and the salaries of Mr. C. A. 
Cowell and Mr. C. J. Sutherland, the electrical engineers, are to be 
increased fron £150 to £175 per annum, and at the end of 12 months 
to £200. The ex-Mayor stated that the electric installation was pay- 
— way, although the price had been reduced from 6d. to 5d. per 
unit. 


Hoyland Nether.—The District Council has resolved to 
take steps to light the township electrically, and information is to be 
obtained on the subject. 


Llanelly.—Mr. J. C. Howell is to light up Station Road 
by electricity for a few nights at his own expense, in order to show 
how the work would be done if entrusted to his care. 


Leatherhead.—The proposal to apply for a provisional 
order came before the Council the other day, and after discussion an 
ae referricg the matter to the General Purposes Committee 
was carried. 


Levenshulme.—The Council held a special meeting the 
other day, and decided to apply for a provisional electric lighting 
order, This step seems to have been taken with a view to keeping 
the matter in the Council’s own hands. 

_ Lewes.—A scheme is on foot for establishing an electric 
lighting station in Lewes. 

London.—At the last meeting of the St. Saviour’s Board 
of Works, Mr. Hill asked whether the time had yet elapsed in which 
the City of London Electric Lighting Company were bound to pro- 
vide house accommodation for the population they displaced when 
they acquired land whereon to erect their works in Bank Side. Mr. 
Wood asked that the question might be deferred. It was under the 
consideration of a committee, which would probably be able to report 
at the next meeting. 


Newcastle.—The City Lighting Committee has been 
negotiating for a reduction in the cost of the public arc lighting. A 
deputation is to visit Edinburgh, Southport, South Shields, and 
Sunderland, and inspect the installations in these towns. 


Northampton.—The Northampton Electric Lighting 
Company continues to make progress in the town, there being at 
present in use about 7,000 incandescents, and numerous arc lamps. 
The power consists of three 60-unit Crompton dynamos, rope driven 
by Scott & Hodgson engines (Manchester), and it is intended to add 
immediately two 40-unit direct-driven machines, to meet the increased 
demand for lamps, about 500 of which will shortly be added. Steam 
is supplied by three Adamson boilers, two of which are kept in use, 
one being spare. The current supply is kept uniform by means of 
Crompton accumulators. It is probable that the demand for the 
light would be much greater than it is, were it not for the low price 
of gas in the town, this being at present but 2s. 5d. per 1,000; 
104-volt lamps, it may be added, are in use. 


Paignton.—The Electric Light Committee has not met 
for two years. Several electric lighting affairs were brought before 
the Council on 5th inst., and these were referred to the committee, so 
perhaps something will now be done. 


Plymouth,—There was a Local Government Board in- 
quiry on 6th inst. re borrowing £46,000 for electric lighting and 
traction. Mr. J. H. Rider, the Town Clerk and others, gave details 
of the scheme. 

Ramsbottom.—A committee was, on Ist inst., appointed 
to consider the advisability of lighting the town by electricity. There 
had been a proposal for the Council to purchase the gas works, but 
the price asked was prohibitive. 

Ripon.—The Town Clerk, at the last City Council 
meeting, said he was informed that the Dean and Chapter did not 
intend proceeding further in the electric light matter, and it had been 
abandoned for the present. 

Rushington, — In the parish of Rushington, Little- 
hampton, a convalescent home has been erected, the sole cost being 
befrayed by Mr. HenryjHarben, J.P. The whole of the building is 
to be fitted with the electric light. The electricians are Messrs. 
Drake & Gorham, of Victoria Street, S.W. 

Spain.—Only one tender was received for the concession 
for the electric lighting of the little town of Motril (Granada pro- 
vince) during a period of 99 years. The concession was granted. 


Tonbridge,—The town has been visited by Mr. Medhurst 
for the purpose of reporting upon the best method of lighting it 
by electricity. The Council meets on 19th inst. to consider whether 
to apply for a provisional order. 


Wallasey.—A somewhat novel arrangement has been 
come to here regarding fitting up consumers premises. From a 
Liverpool paper we learn that an agreement has been effected with 
the Electric Free Wiring Syndicate, Limited, to supply all con- 
sumers of electric light within the district with the necessary wiring 
and fittings free of all initial charge. In the course of a discussion 
on the subject at the District Council meeting, it was stated that the 
price to be charged for the light per Board of Trade unit would be 8d. 
Of this sum, jd. would be paid by the Council to the syndicate sup- 
plying the connections and fittings. The supply of light might be 
expected to commence about the end of the present month. 


Walsall.—A Local Government Board inquiry was held 
on 2nd inst., re the application of the Council to borrow £2,500 for 
electric lighting extensions. 

Wells.—The Board of Trade has aren of the method 
by which it is proposed to light the city by electricity. 

Wilmslow.—The Council decided on Monday to apply 
for a provisional order. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Another Underground Electric Railway, — The 
Metropolitan District Railway Shareholders’ Association states that 
a scheme has been approved by the directors for the construction of 
two deep-level tunnels for up and down service of express electric 
trains between Earl’s Court and Mansion House, with an intermediate 
station at Charing Cross. The proposals for financing the scheme are 
as follows:—The Association will advance one million at 4 per cent. 
on the following terms :—Association to receive no interest until ex- 
isting preference dividend paid in full. Association to provide all 
preliminary expenses. Association to receive a deferred bonus of 
one half the profits after existing £2,250,000 ordinary stock has re- 
ceived a dividend of 5 per cent. 


Birmingham.—The question of the acquisition of the 
electric tramways by the Canadian Syndicate came before the King’s 
Norton District Council the other day, and there was discussion re- 
garding the overhead wire system. The Council resolved to reserve 
to itself power to approve of motive power to be used in the district. 

The company which has been formed to take over the Birmingham 
Tramways (including the electrical portion) has a nominal capital of 
£1,000,000, in £5 shares. The company has acquired the Birmingham 
Central Tramways as a going conc. rn for £485,000. : 
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Blackburn.—In reference to the Blackburn tramway 
scheme, the Corporation will supply electric current to the Tramways 
Company at 3d. per unit on the car mileage of 120,000 car miles, and 
2d. per unit beyond that distance. The estimates show an annual 
profit of £800 to the Corporation, and a saving to the Tramways 
Company over the present methods of working of £1,400 per 
annum, 


Dublin.—The particu'ars of the scheme devised by the 
Dublin United Tramways Company to acquire the whole of the share 
capital of the Dublin Southern Tramways Company, worked by 
electric traction, and so to obtain complete control cf that company, 
have just been laid in detail by circular before the shareholders. At 
aspecial meeting of the company the directors were authorised, says 
a Dublin paper, to take the bert steps to attain the object in view, 
and they have decided that the best way is to amalgamate the two 
companies by the familiar method of forming a fresh company to take 
over both. The capital of the new company is to be £1,200,000, 
divided into 60,000 £10 preference shares of 6 per cent., and 60,C00 
£10 ordinary shares. 


Electrical Engineering in Germany.— An electric 
power transmission plant has recently been put down at the engineer- 
ing works of Herr H. Pauksch, at Landsberg. The small machine 
tools are driven in groups, each group having its own electromotor, 
while to each of the large machines a separate motor is coupled. 


Johannesburg.—A Financial News writer says it is 
stated that two more applications for the right to lay down electric 
tramways have been considered by the Transvaal Government, and 
favourably recommended by them to the Sanitary Board, in total 
oblivion of the preferent right of the existing tramway company 
to use electric traction. 


Longton.—The Town Clerk has had an interview with 
the managing director and engineer of the British Electric Traction 
(Pioneer) Company as to the construction and working of light rail- 
ways in the borough, and the company were prepared to promote an 
order under the Light Railways Act for tramways to Blyth Bridge 
in one direction and to Trentbam in the other direction, and were 
willing to enter into a provisional agreement to take over the exist- 
ing lines in the borough, at a rental of £200 per annum, the lines to 
be maintained by the Corporation, the company defraying the actual 
costs of such maintenance. The Council concurred in the promotion 
of the provisional order for the construction and working of tram- 
ways under the Light Railway Act on the terms mentioned. 


Reading.—At the last Town Council meeting the Town 
Clerk read a communication from the Reading Tramways Company, 
Limited, stating that the directors proposed submitting an applica- 
tion to the Corporation for certain alterations and extensions of the 
tramways system, tcgether with the re-construction of the present 
lines, in order that the whole might be worked by electricity. The 
secretary invited the whole of the members of the Council, with the 
Town Clerk and the borough engineer, to visit Bristol for the purpose 
of inspecting one of the most recent installations of electric traction, 
which had now been in successful operation for nearly 12 months. 
The letter concluded: My directors feel that at this initial stage it 
is hardly fair that any expense should fall upon the ratepayers, and 
therefore the company will be prepared to defray the whole of the 
o-- The matter has been referred to a commitee of the whole 


The Dublin-Dalkey Electric Tramways.—From in- 
formation given in an article by the ‘Kingstown correspondent of 
Freeman's Journal, under the heading “‘ Kingstown and the Electric 
Trams; Mercantile Interests Injured by Obstruction,” it seems that 
there are several important matters which the directors of the Dublin 
electric tramways need to investigate and remedy, if they want to 
avoid getting into disfavour. If what the writer says is correct, the 
double track in Kingstown narrow streets causes a good deal 
of inconvenience to shopkeepers who require their own business 
vehicles outside their premises. The incivility of the drivers and 
conductors has also been complained about. 


TELEGRAPH AND TELEPHONE NOTES. 


Telegraphic Interruptions and Repairs :— 
Cc Down. 


ABLES. Repaired, 
Brest-St. Pierre (1869, Anglo) April 6th, 1895 ... ove 
Puerto Plata-Martinique ... Dec. 19th, 1895 ... 


Monte Alegre-Santarem ... May 5th, 1896 ... 
Bahia-Rio de Janeiro t. 4th, 1896 ... Oct. 3rd, 1896. 
Penang-Medan Set. Vth, 1896 ... 
Zanzibar-Mombassa ... Sept. 23rd, 1896 ... Oct. Ist, 1896. 


Trans-Continental line be- 
yond Mazol } March 12th, 1896 ... eee 
Cart na - Barranquilla 
(Columbia) } July 4th, 1896... 


Florida lines interrupting 
communication via Key > Sept.29th, 1696 ... Oct. 2nd, 1896. 
West to the West Indies 

Traffic via Key Weat sub- 


ject 6 hours’ delay } Oct. 2nd, 1896 _.... Oct. 6th, 1896. 
Siberian lines between 


Radde and Kabaroweke Sept. 90th, 1896... Oct, 4th, 1896. 
All Ecuador landlines! ... Oct. 3rd, 1896. 


Cable Steamer Items.—The Seine left Halifax, N.S., 
on the morning of September 22nd, for a point off Norfolk, Virginia, 
to take soundings from there to New York. The Franco's Arago, 
before being disabled, completed soundings from Hayti to the above 
point. It is also reported that the Seine has about 1,200 knots of 
deep-sea cable on beard, as well as 300 knots of intermediate cable, 
which latter she is to transfer to the Francois Arago on her return, 
and after completing sounding operations originally planned for the 
Arago, but cut short by the hurricane. 


Chichester Telephones.—A meeting was held at the 
Council Chamber on Friday, at which the representative of the 
National Telephone Company stated that the company would open 
an exchange in that city, provided the support of 20 subscribers 
could be obtained. A small committee was appointed to consider 
the matter, and report at a subsequent meeting. 


Prohibitive Rates to the East.—We have on several 
occasions, notably about the time of the telegraph convention at 
Chefoo, called attention to the strong protest made by the Hong 
Kong Chamber of Commerce against the high rates charged for tele- 
grams between China and Europe, a protest which seems to have 
been quite disregarded by the combination of companies which 
monopolises telegraph communication with the Far East. We read 
that the following correspondence on the above subject has been for- 
warded to the daily press by the Hong Kong Chamber of Com- 
merce :— 

“ Hong Kong General Chamber of Commerce, 
“ Hong Kong, August 6th, 1896. 

“ Dear Sir,—After the reduction in the rates charged for telegrams 
hence to the Straits Settlements and other countries to the south, 
the advertisement of July 31st announcing a further revision of rates 
came as a great surprise, and the extreme brevity of the notice before 
enforcement of the new tariff seems to my Committee to argue a want 
of consideration for the public. : 

“The reason put forward by the telegraph companies for the 
advance in their charges is one that assuredly will not stand cxamina- 
tion, being clearly opposed to facts as at present known. The price 
of silver, so far from having declined, has advanced from 1s. 11d. 
T.T. in February, 1895, to 23. 24d. at the present moment, a rise of 
some 14 percent. The depreciation of silver in 1895 did not prevent 
your directors from reducing the telegraphic rate to Europe from 
$2.30 to $2.00 per word. 

“ The extent of the present increase in the rate to Europe, from 
$2 to $2.75, or 374 per cent., supposing that good reasons existed for 
an increase, is surely most excessive, and quite out of all proportion 
to any reduction ever made. : : 

“ My Committee cannot too strongly protest against action which 
they consider not only arbitrary, but as verging on an abuse of the 
monopoly secured by your companies. The rights conferred upon 
the telegraph companies with them responsibilities which the 
pursuit of profit should at no time obscure. Now that the successful 
conduct of business depends so much on cheap and speedy means of 
communication, it would seem the interests as well as the privilege of 
telegraphic administrations to afford every reasonable encouragement 
for the promotion of commerce, instead of attempting to handicap it 
by heavy, and, to some persons, prohibitive rates. : ‘ 

“ Sincerely trusting your directors will reconsider their action, and 
revert to the old tariff.—I am, dear sir, yours faithfully, 

“(Signed) WILcox, 
“ Secretary. 


“To J. M. Beck, Esq., Acting Manager in China, E. BE. A. & C. 
~ Telegraph Co. ‘and Great Northern Telegraph Co.” 


“The Eastern Extension, the Great Northern, Australasia, and 
“ China Telegraph Co., of Telegraph Co., Ltd., Copenhagen. 
“ Hong Kong Station, 
August 7th, 1896. 
* Dear Sir,—I am in receipt of your letter of yesterday’s date re- 
garding the recent increase in the companies’ tariffs to Europe and 
elsewhere, and setting forth your committee’s views regarding the 


same. 
“T shall take the earliest opportunity to forward this communica- 
tion to my superiors.—I am, dear sir, yours faithfully, 
“ (Signed) “J. M. Bec, 
“ Acting Manager. 
“ R. Cuattzrton Wixcox, Esq., Secretary, 
“ Hong Kong General Chamber of Commerce.” 


Rumoured Litigation with the New French Cable 
Company.—We read that a Bill in equity has been filed in the 
United States Courts in the suit of me be 
Compagnie Frangaise Cable Telegraphique, the Uni' 
Hayti Telegraph Uable Company, and the United States and Hayti 
Cable Company. The Bill alleges that the corporations are combining 
and conspiring to monopolise part of the trade and commerce be- 
tween the United States and foreign countries, to the irreparable 
injary of the people and business interests of the United States. An 
injunction is asked for to prevent the defendants from carrying out 
their intentions of establishing cable communication between France 
and the United States. This action would be quite in keeping with 
the attitude which the United States Government have always main- 
tained towards any company which, being in possession of exclusive 
rights elsewhere, sought for landing rights on the shores of the United 
States. We do not know whether Her Majesty's Government propose 
to adopt a similar attitude in the case of the new submarine tele- 
phone cable which the French Government propose to lay between 
Cape Grisnez, on the French Coast, and Abbot's Cliff, close to Dover. 
In asking tenders for this cable, the French Government make the 
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following conditions:— The cable, including the core, must be 
manufactured in works situated on French territory,” and further: 
“The contractor shall not employ for the laying of the cable other 
than engineers and cable staff of French nationality, and a French 
vessel.” As far as we remember, no such restrictions as to nationality 
were put upon the contractors who tendered to the English Govern- 
ment for the existing telephone cable, the cost of which we under- 
stand was divided between the two Governments. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Belgium.—October 21st. The Belgian Post and Tele- 
graph Authorities, in Brussels, are inviting tenders until the 21st 
inst., for the supply «f a quantity of galvanised iron wire, in three 
diameters, river cables, submarine cables, and red copper wire. 
Tenders to be sent to La Bourse, Brussels. 


Belgium.— October 21st. The Belgium State Railway 
authorities have fixed October 21st, as the last date for the receipt of 
tenders for the supply and erection of all the necessary plant required 
for a self-contained installation of electric lighting at the railway 
station at Arlon, for the lighting of the railway station offices, loco- 
motive and waggon shops, locomotive shed, &c. Tenders are to be 
sent to the Bourse, Brussels, where particulars may be obtained. 


Belgium.—October 28th. The Socicté Nationale des 
Chemins de Fer Vicinaux, in Brussels, is inviting tenders for the 
conversion of about 23 kilometres of “ Vicinal” railways in the 
Charleroi district, into electric lines on the overhead conductor system. 
Particulars may be had for 1 fr. from, and tenders to be sent to, the 
co een des Chemins de Fer Vicinaux, 26, Rue de la Science, 

russels, 


Belgium.—The Provincial Government Authorities in 
Brussels have just invited tenders for the carrying out of an installa- 
tion of electric lighting in the Palais des Academies, in Brussels, at 
an estimated cost of £450, 


Bradford.—Tenders are required by the borough elec- 
trical engineer (Mr. Gibbings), for a quantity of electrical meters— 
Aron, Frager, Edison, and Oulton-Edmondson. For further details 
see our “ Official Notices.” 


Christiania.—The Secretary of State for Foreign Affairs 
has received a despatch from Her Majesty’s Consul-General at 
Christiania, stating that tenders are invited for the delivery of 
22,000 linear metres (13 miles 1,180 yards) of rails with the accom- 
panying fish-plates and screws for the electric tram line to be con- 
structed between Christiania and Holmenkollen. Tenders are to be 
sent in sealed envelopes, marked “ Aubud,” by October 15th, 1896, to 
the tramline’s offices, 47, Kirkevien, Christiania, where the conditions 
can be procured. The rails must be delivered in Christiania by 
January 1st, 1897. Further particulars on the subject are expected 
from Her Majesty’s Consul-General, and will be on view, as soon a3 
= have arrived, at the Commercial Department of the Foreign 

ice. 


France.—October 16th. Tenders are being invited for 
the supply of 50 tons of galvanised iron wire 5 mm. diameter, 
100 tons of galvanised iron wire 7 mm. diameter, and 70 tons of gal- 
vanised iron wire 24 mm. diameter. Tenders to be directed to the 
Sous-Secretariat d’Etat des Postes et des Telegraphes, 103, Rue de 
Grenelle, Paris. 


France.—October 20th. The French Post and Tele- 

ph Authorities, in Paris, are inviting tenders until the 20th inst., 
or the supply and laying of a 4-conductor submarine telephone cable 
across the channel, between France and England. Tenders to be 
sent to the Sous-Secretariat d’Etat des Postes et des Telegraphes, 
103, Rue de Grenelle, Paris. 


Glasgow.—The Corporation wants tenders for the elec- 
tric lighting of the bazaar. Particulars on application to Mr. Wm. 
Arnot, the electrical engineer. See our “ Official Notices.” 


Madras,—Nov. 11th. Lieut. Col. C.C. Rawson (in charge 
Consulting Architects’ Division) invites tenders for the lighting by 
electricity of Government House, Madras, including the banqueting 
hall and the A.D.C.’s bungalow: also for the lighting of Government 
House, Guindy, including the Military Secretary’s bungalow. Par- 
ticulars to be obtained on application to the Consulting Architect to 
the Government of Madras, Chepauk, Madras. 


Madrid.—The Secretary of State for Foreign Affairs has 
received a despatch from Her Majesty’s Charge d’Affairs at Madrid 
stating that a free public competition is announced in the Gaceta de 
Madrid of September 4th, for the grant of the contract of the 
construction and establishment of three submarine cables to join the 
islands of Luzon, Panay, and Negros y Cebu, in the Philippine 
Archipelago. Tenders must be lodged within 90 days of the publica- 
tion of the conditions at the Spanish Ministry of the Colonies, 
accompanied by a deposit of 50,000 pesetas. The particulars received 
can be seen in the Commercial Department of the Foreign Office, 
between the hours of 11 and 6. 


Morley.—October 14th. From our “ Official Notices” 
particulars may be obtained of boilers, engines, dynamos, alter- 
nators, &c., for which the Electric Light Committee invites tenders. 


Roumania.—November 16th. The Municipal Authori- 
ties of Bucharest are inviting tenders for the supply and erection of 
two auxiliary steam engines at the hydro-electric central station at 
Grozaresti. Tenders to be sent to La Mairie, Bucharest, Roumania. 


Spain.—October 12th. Tenders are being invited by 
the Spanish Post and Telegraph authorities in Madrid for the supply 
of 60,000 porcelain insulators. Tenders to be addressed to the 
Direccion General de Correos y Telegrafos, Madrid. 


Spain.—October 17th. Tenders are being invited until 
the 17th inst. by the Municipal Authorities of Medina de Rioseco 
(Valladolid province), for the concession for the electric lighting of 
the town during a period of 20 years. Tenders are to be directed to 
El Secretario del Ayuntamiento de Medina de Rioseco (Valladolid). 


Swindon.—October 26th. The Great Western Railway 
Company are prepared to receive tenders for the supply of stores, 
including telegraph apparatus, tools and drysalteries, electric light 
carbons, zinc, wire, telegraph poles, &c., &c. Fall particulars will be 
found in our “ Official Notices.” 


CLOSED. 

Belfast.—The City Council has accepted the tender of 
the Acme Gas Engine Company for a new engine and dynamo for 
the electric light station at a cost of £1,125. The Electric Com- 
mittee has under consideration the advisability of putting down a 
more extensive installation, and will report on the question at an 
early date. 

Birmingham.—The lowest tender sent in for the supply 
and construction of electric lighting plant at the new meat market 
for the Corporation, was that of Messrs: Mavor & Coulson (£8,000) 
which has been accepted. Messrs. Lea & Thornbury are the con- 
sulting engineers. 

Blackpool.—Tenders lately accepted by the Electric 
Lighting and Tramways Committee :—Switchboard extension, Wm. 
Moister & Co.; oil, E. W. Wallaston; High and low tension lead- 
covered cables and laying same, British Insulated Wire Company ; 
oil filtering arrangement, Tinkers, Limited ; fan driving motor, John 
Fraser & Son. 

Blackwall Tunnel.—The lighting of the Blackwall 
Yannel has been under the County Council’s consideration for some 
months, and on Tuesday last tenders were accepted for the boilers, 
engines and dynamos required. For the engines and dynamos 
tenders were submitted and accepted as follows :— 


Laing, Wharton & Down (accepted) .. £6,579 
Electric Construction Company .. 7,489 
Siemens Bros. & Co., Limited .. ee 8,240 
Five tenders were received for the boilers and fittings :— 

Fraser & Fraser (accepted) wa 

Robey & Co. .. re va 8,351 
Tinkers, Limited .. wa re ee ae 4,350 
Davey, Paxman & Co. 4,566 


Bristol.—The Council has given the contract to Mr. 
Frederick Martin (£16,974), for enlarging the central station, piling 
the foundation, and extending the river wall. 

Cheltenham.—Tender accepted by the Council for 20 
electric lamp pillars for the Promenade, Messrs. Hardy & Padmore 
at £12 17s. 6d. each. 

France—The French Post and Telegraph Authorities 
in Paris have placed a contract for one lot of gutta-percha insulated 
telegraph cables with Messrs. de la Matte, of Gravelles-St. Maurice 
(Seine) at £2,344, and one lot with M. Wm. Schmidt, of Persan- 
Beaumont, at £1,992. 

Hanley.—The order for some extension plant has gone to 
Messrs. Ferranti (at £3,300). 

London.—The St. James’s Vestry has accepted the tender 
of Messrs. Freeman & Co. for 100 guard posts for the refuges now 
being constructed for the arc lamps, at a cost of £3 12s. each. 


NOTES. 


Electricity as a Motive Power.—At a meeting held in 
connection with the science and art classes of the Mechanics’ 
Institute, of New Shildon, last week, Sir J pois W. Pease, 
M.P., delivered a speech upon a variety of subjects. After 
dwelling at length upon the competition of the present day, 
he touched upon the subject of magnetism and electricity, 
and said much to show that, in his opinion, electricity was 
the great motive power of the world. He asked, “ How 
many of the locomotives that were now runniug about there 
would in a few years be running by steam?” He urged 
them to take up the study of this great motive power. 


Correction.—In the leaderette in our last issue, p. 421, we, 
by clerical error, substituted the name Jackson for Jenkin. 
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Remarkable Electrical Phenomenon.—In the Zeit- 
schrift fiir Elektrotechnik, a description is given of the 
following unique display of atmospheric electricity which 
was observed by a farmer while driving along a narrow 
private road, having a wire fence on each side. When his 
vehicle had gone about 100 m. from the commencement of 
the wire fences, his attention was attracted by a bright light 
behind him. On looking round, he saw fire balls about the 
size of a man’s hand travelling towards him along the wire 
on both sides. In a moment they were abreast of the 
carriage, and then travelled along with it pari passu, while 
brush discharges and audible crackling, as from a large 
electric machine, were observed to proceed from the fire balls 
towards, apparently, the iron parts of the carriage. Vibra- 
tions of the wires could be distinctly heard, and a torrent of 
sparks sprang over from the fences to the carriage and 
horses. ‘The frightened horses now ran away, but they could 
not shake off their fiery escort till the fences were interrupted 
by gaps on each side. No detonation or noise, other than 
the crackling already mentioned, was heard. The whole 
phenomenon lasted about 12 seconds. The field was 
examined next day to see whether the phenomenon had not 
been due to fireworks projected at the carriage by some 
practical joker, but no traces could be found which would 
justify such an explanation. The wires at certain places 
were blued, as if by heat, and everything seemed to point to 
its being a genuine electrical phenomenon. The time was 
May 14th, about 9 o’clock in the evening; there were no 
thunderstorms in the neighbourhood, and the weather was 
unsettled and rainy. The farmer was accompanied by his 
coachman, who experienced the same startling phenomena as 
his master ; and, therefore, it would not be reasonable to say 
that the farmer suffered from illusions, or even that he had 
“4 wee drap in his ee.” 


Congress of German Physicists and Physicians,— 
The meeting of this Congress took place from September 
21st to 26tb, at Frankfort-on-Main. The committee of 
management gave up the idea of having a general exhibi- 
tion in connection with this meeting, but decided, instead, 
to have a special exhibition comprising, principally, galvano- 
meters and Roatgen ray apparatus. The department of the 
exhibition devoted to galvanometers was divided into the 
following sections:—1. Historical galvanometers (before 
1850), including original instruments (or models) of Von 
Schweigger, Poggendorff, Fechner, Nobili, Weber-Gauss 
with complete historical descriptions. 2. Galvanometers 
of more modern date (before 1880), Meissner-Meyerstein, 
G. Wiedemann, Werner Siemens, E. Dubois-Raymond, W. 
Thomson, Edelmann, Kohlrausch, Rosenthal, &c. 3. Gal- 
vanometers of most recent date. 4. Anti-vibration stands 
and reading arrangements. The department of the exhibi- 
tion devoted to Réatgen apparatus was divided into the 
following sections:—1. Apparatus for exciting the tubes 
(inductoriums, transformers, alternators, influence machines, 
&c.). 2. Vacuum tubes for the production of Réntgen rays. 
3. Apparatus for subjective observation, fluorescent screens, 
&c. 4. Photographic exposures with specifications of the 
conditions of exposure (instruments used, time of exposure, 
distance of plates, &c.). 


Electricity in the Shipyard.—The members of the 
Leeds Association of Engineers recently visited Newcastle, 
and were shown round the shipyards of Messrs. C. 8. Swann 
and Hunter, at Wallsend. It was there seen that by means 
of electrically-driven cranes material could be carried right 
over the largest vessels, and deposited at any part. Portable 
drills, wood-deck planing machines, punching machines, and 
fan blasts were also driven by electricity. The ig also 
visited the electrical engineering works of Messrs. Ernest 
Scott & Mountain, and saw the various appliances in course 
of construction. ‘The President of the Association (Mr. 
James Bowers) opened the winter session by an address, in 
which he made special allusion to the saving effected by the 
electric transmission of power. In addition to the works 
above mentioned, he had seen the alteration made at Sir 
Wm. Gray’s shipyard, West Hartlepool, where a complete 
electric driving plant had been put down, a separate motor 
being fixed to each machine. By this means the weekly coal 
consumption had been reduced frum 72 to 38 tons. 


Electrical Inspector or Electrical Engineer ?—The City 
Commission of Sewers had the question of Mr. A. A. Voysey’s 
title before it on Tuesday. As already stated in these columns, 
Mr. Voysey applied to be called electrical engineer to the 
Corporation as well as or instead of electrical inspector, 
one of the grounds for such application being the fact that 
he had advised the Commissioners upon several important 
matters which really were the duties of an electrical engi- 
neer, and had thus saved them a considerable sum. Mr. 
Voysey is further, just now, superintending experiments in 
the less important thoroughfares of the City regarding arc 
v. incandescent lighting. All points considered, the appli- 
cation seemed reasonable enough. It was, however, only 
after considerable discussion that the Commissioners agreed 
to adopt the recommendation of the Streets Committee and 
make a change in the title, a division on an amendment 
being previously taken. Mr. Voysey will, therefore, ia future 
be electrical engineer and electrical inspector to the Com- 
mission. 


Electrical Trade in Australia,—A letter recently to 
hand from a correspondent in New South Wales complains 
that in Sydney the & fora testing instrument trade is almost 
dead. The telephone, bell, and wire business is fairly lively, 
but in these lines in which a business might be done, traders are 
greatly hindered by London houses, who take such a long 
time to execute orders. An English house at Sydney which 
ordered goods months back still awaits them, while a German 
house ordering similar goods at the same time from Germany 
received agoand isdoingagood trade. Anotherthing 
to which our correspondent calls attention, is the fact that 
many London firms do not allow discounts for prompt cash. 
He says he rarely gets discounts quoted on English lists. It 
might be as well for the London houses interested to look into 
these two small matters, and see whether the evils mentioned are 
real or imaginary, and how soon they can be remedied. We 
—_ do our level best to keep Colonial trade in our own 

ni 


New Submarine Boat.—A new submarine torpedo boat, 
which is now being constructed at Baltimore, will include in 
its equipment a battery of accumulators, and an electric 
generating plant. It is stated that the operation of this 
vessel is briefly as follows :—When it is desired to go under 
water, the smoke-stack is housed, and the top covered over. 
The engines will be kept at full speed, and by turning the 
rudder, the craft may be submerged to any desired depth. 
The speed is afterwards to be maintained by the dynamos 
running as motors, and supplied by the accumulators, which 
were previously charged. It is calculated that the battery 
plant will enable the boat to maintain a speed of 12 knots 

r hour for short distances. Air for the crew will be stored 
in reservoirs, and the supply may be replenished by a pump 
connected to a rabber tube terminating in a float on the 
surface of the water. 


Manchester Association of Engineers,—The pro- 
gramme of this Association for the Winter Session contains 
the following items :— 


October 24th.—Paper by Mr. G. T. Pardoe, of London, on “ Water 
Power and its Development.” 

November 14th.—Paper by Mr. G. H. Kenyon, of Dukinfield, 
‘“* Ropes and Rope Driving.” 

January 23rd, 1897.—Paper by Mr. E. J. Duff, Liverpool, “ Effi- 
ciency and Management of Steam Boilers.” : 

March 13th, 1897.—Paper by Mr. Mark Robinson, M.Inst.C.E., on 
“The Use of High Speed Engines for Mill Driving.” 

March 27th, 1897.—Paper by Mr. W. Worby Beaumont, M.Inst.C.E., 
on “ Motor Vehicles for Roads.” 


Electrical Engineering in Belgium.—A company has 
just been formed in Brussels, with a capital of £60,000, to 
be known as the Socicté de Metallurgie Hydro-Electro- 


‘Chimique, to acquire and turn to account the Marino and 


Baronoff patents relating to the production of alloys by 
electrolysis. 


The Institution of Junior Engineers.—On Friday, 
October 16th, 8 p.m., at the Westminster Palace Hotel, the 
annual general meeting will be held for the election of 
officers, presentation of Council’s report, &c. 
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Another Storage Battery.—The latest attempt to intro- 
duce a perfect accumulator is made by the patentee of the 
Willard storage battery, which is now receiving attention in 
America. The active material is electrolytically deposited by 
the Planté process, but so modified that the work of forming 
a plate is a matter of a few hours, rather than days. As no 

aste is used, any form of plate may be utilised. The 
illard Company has chosen for its purpose a modification 
of the old Brush plate. Instead of being cast, it is rolled out 
of a single piece of sheet lead. It isdeeply grooved on both 
sides, every fifth rib being much stouter than the others. The 
grooves are tightly packed with the active material, and so 
tightly does it adhere, that the plate may, the Electrical World 
says, be repeatedly bent backward and forward without 
injury. Itissaid that the plates never buckle, no matter how 
much current may be drawn from the battery. The plates 
are incased in hard rubber receptacles, made in one piece. 
These receptacles are perforated, and do not increase the 
internal resistance of the cell or interfere with the circulation 
of the electrolyte. They effectually prevent the “ sheddings ” 
of the plate from “ bridging,” or accumulating at the bottom 
of the cell. The internal resistance of the cell is very low, 
and is due to the large area of the plates. A plate of linear 
dimensions of 7 inches by 8 inches has an effective surface of 
14 square feet. Moreover, the active material is at no point 
more than one thirty-second of an inch thick, which is another 
circumstance conducive to low internal resistance. The fifth 
rib is made thicker and the fifth groove wider than the others 
to allow for expansion. This arrangement also prevents 
pres as the fifth groove is not quite filled with active 
material. 


Edison-Swan Company.—The following alterations have 
been made in the staff of the Edison & Swan United Electric 
Light Company, Limited. Mr. OC. M. Downie has resigned 
his office of Sales Superintendent, and Mr. Edward Coote 
has been appointed General Manager in his place. Mr. J. 
Cooper has been appointed as Accountant in the place of 
Mr. Edward Coote. 


Technical Education.—The London Technical Educa- 
tion Gazette for ng sg contains particulars of the many 
classes which are being held in various parts of London 
during the session which has just commenced, for the sub- 
jects of electrical fitting, instrament making, electric lighting, 
electro-plating, engineering, physics, &c. 


Engineering Dispute Settled.—It is announced by 
Messrs. Crossley Bros., Limited, and Messrs. Mather and 
Platt, Limited, that they intend giving the whole of the 2s. 
advance the men have asked for at once, instead of 1s. this 
week and 1s. in January next. 


Electrical Exhibition.—Arrangements are being made 
at Riva am Gardasee, Prussia, for the holding, from April to 
ag next year, of an Electro-Technical Industrial Exhi- 

ition. 


Lectures.—On the occasion of the opening of the Science 
School at Chesterfield, several lectures were delivered, in- 
cluding one by Prof. Crapper on “ Electricity.” 


Appointment.—Mr. G. G. Bell, of Manchester, has se- 
cured the appointment of resident electrical engineer to the 
Hammersmith Vestry. 


Personal.—Mr. C. M. Downie informs us that owing to 
differences of opinion as to matters of policy between him 
and the directors of the Edison-Swan Company, he has been 
released from his duties. His agreement, however, pre- 
cludes his undertaking other occupation until April next. 
He has in the mean time rented offices at Bush Lane House, 
Bush Lane, E.C. 


NEW COMPANIES REGISTERED. 


City of Birmingham Tramways Company, Limited 
(49,548).—Registered September 29th, with a capital of £1,000,000 
in £5 shares, to enter into an agreement with M. Mackenzie and J. 
Ross, to constract, purchase, lease, or otherwise acquire any tram- 
ways in the City of Birmingham or elsewhere, to equip, maintain, 
and work by electricity, steam, horses, air, gas, water, or other mecha- 
nical power, all tramways belonging to the company, and to carry on 


the business of suppliers of electricity for the purpose of light, heat, 


motive power, telephonic, telegraphic, and other purposes. The sub- 
scribers (with one share each) are:—J. Ross, Whitehall Court, S.W., 
engineer ; R. H. Milward, 41, Waterloo Street, Birmingham, solicitor ; 
J. H. Milward, Grafton Manor, Bromsgrove, solicitor ; C. F. Crowder, 
259, Hagley Road, Edgbaston, solicitor; St. J.B. Roscoe, 5, Portland 
Road, Birmingham, solicitor; F. W. Warden, Whitehall Court, 8.W., 
gentleman; W. T. Gulliver, Blenheim Road, Moseley, accountant. 
The number of directors is not to be less than five nor more than 
nine ; the subscribers are to appoint the first; qualification, £1,000; 
remuneration, £1,250 per annum divisible. Registered by Milward 
and Co., 188, Fleet Street, E.C. 


Esson Motor Company, Limited (49,556).—Registered 
September 29th with a capital of £20,000 in £200 shares, to adopt 
an agreement with D. D. Esson, in motors, motor cars, steam, oil, 
gas, electrical, hydraulic and pneumatic engines, launches, boats, 
vessels, &c. The subscribers (with one share each) are:—G. C. 
Daintry, Monor Lodge, Guildford, Lieut.-Cononel; H. Geary, Union 
Club, Trafalgar Square, Major; J. C. Macgregor, 37, Conyers Road, 
Streatham, barrister; H. T. Nicholson, Sheerness, Vice-Admiral, 
R.N.; H. H. Hocking, New University Club, St. James’s, barrister ; 
G. Trench, Faversham, Kent, engineer; J. Todhunter, J.P., Kings- 
moor, Harlow. The number of directors is not to be less than three 
nor more than five; qualification £200; remuneration £200 per 
annum, divisible. Registered hy H. B. Wade, 8, Old Jewry, E.C. 


Standard Time Company, Limited (49,583).—Regis- 
tered on October 2nd with a capital of £10,000, in £1 shares, to 
acquire any patents and inventions for the regulation of time, time 
keepers or clocks by electricity or otherwise ; to enter into an agree- 
ment with J. K. O’Donoghue, and to manufacture, sell, and deal in 
clocks, synchronisers, time balls, pneumatic and electric signals, tele- 

hones, telegraphs, electric lights, machinery, &c. The subscribers 
with one share each) are :—L. M. Simon, 17, South Hill Park Road, 
Croydon, gentleman; B. Woods, Blenheim Road, Raynes Park, S.W., 
gentleman; M. Beadon, 142, Tulse Hill, S.W., gentleman; J. L. 
Sherrin, Wishel, Maybury, Woking; F. Rutherford, Hazelhurst, 
Earlswood, Surrey, manager; W. K. Lemon, 1, Vanbrugh Terrace, 
Blackheath, gentleman; G. E. D. Scott, British Museum, W.C., clerk. 
The number of directors is not to be less than two, nor more than six; 
the subscribers are to appoint the first; remuneration as the company 
— decide. Registered by C. D. Greenway, 24, Moorgate Street, 


La Capital Tramways Company, Limited (49,597).— 
Registered October 3rd; capital, £100,000 in £1 shares, to acquire 
the tramway undertaking known as “ La Capital,” and certain tram- 
way concessions granted by the municipality of Buenos Ayres, 
Argentine Republic, for the construction of tramway lines in that 
city, and to carry on the business of tramway, railway, and omnibus 
proprietors and carriers, and to carry on the’business of electric light 
and power company in all its branches. The subscribers (with one 
share each) are: 8. H. Ackroyd, 18, Disraeli Road, Ealing, W, 
solicitor; G. D. Clough, Parkhurst Roai, New Southgate, solicitor ; 
G. N. Dickinson, Warham Road, Croydon, S.W., gentleman; G. D. 
Colcough, 11, Keppel Street, Russell Square, gentleman; E. G. 
Flower, 3, Upper Baker Street, Lloyd Square, W.C., cashier; R. 
Cave, 26, Beversbrook Road, Tufnell Park, N., clerk ; G. A. May, 200, 
Coldharbour Lane, S.E., clerk. The number of directors not to be 
less than three nor more than seven. The subscribers are to appoint 
the first; remuneration, £300 per annum, divisible. Registered by 
G. D. Colclough, 24, Austin Friars, E.C. 


Woking Sanitary Electric Laundry Company, 
Limited (49,599).—Registered September 29th with a capital of 
£10,000 in £1 shares, to construct, manufacture, purchase, hire, fit 
up, and otherwise procure and provide a laundry, and all other 
buildings and works, and to carry on the business of laundry pro- 
prietors. The subscribers (with one share each) are.—A. H. Wells, 
Greenhill Park, Harlesden, N., accountant; F. H. Golborne, 43, 
Oxford Gardens, W., secretary; A. P. Sprange, 29, Wemyss Road, 
Blackheath, clerk; J. A. Lloyd, 4, Lancaster Road, Tollington Park, 
gentleman; W. E. Willmore, 1, Phoenix Terrace, Clapham, clerk; 
T. O. Dear, Farnborough, Hants, gentleman; E. Mann, Palace 
Chambers, Westminster, electrical engineer; J. L. Higgs, 3, Delahay 
Road, 8.W., solicitor. Registered, without articles of association, by 
J. L. Higgs, 3, Delahay Street, Westminster. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


District Messenger Service and News Company, 
Limited (31,868).—This company’s annual return was filed on August 
13th. The capital is £275,000, in 39,800 ordinary shares of £5 each, 
200 founders’ shares of £5 each, and 75,000 preference shares of £1 
each. 17,939 ordinary, 200 founders’, and 23,937 preference shares 
have been taken up, and 12,653 ordinary, 200 founders’ and 182 pre- 
ference have been considered as paid, while 13s. 4d. per share has 
been considered as paid on 14,818 preference shares. £5 per share 
has been called on 5,286 ordinary, 6s. 8d. per share on 14,818 pre- 
ference, and £1 per share on 8,937 preference. £36,381 193. 8d. has 
been paid, and 3,924 7s, remains in arrears. £1,048 has been paid on 
886 shares forfeited. 

Browett, Lindley & Co, Limited (82,534).—This 
company’s annual return was filed on July 3rd. The capital is 
£20,000, in £10 shares (of which 400 are preference) ; 1,562 ordinary 
and 200 preference shares have been taken up, and 800 have been 
es paid; £10 per share has been called, and £9,620 paid on 
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Dixon & Corbitt and R. S. Newall & Company, 
Limited (24,228).—This company’s annual return was filed on 
Avgust22nd. Thecapital is £120,000, in £10 shares (of which 6,000 
are preference). The ordinary shares have all been considered as 
mer? 4 1,957 preference shares have been taken up, 250 are considered 
as yaid, £8 pcr share has been called on the rest, and £13,648 has 
been paid. 

African Direct Telegraph Company, Limited 
(21,895).—This company’s annual return was filed recently. 23,600 
shares have been taken up out of a capitalof £300,000, in £10 shares, 
and the full amount has been called and paid. 


CITY NOTES. 


Brush Electrical Engineering Company, Limited. 


Tum ordinary general meeting of this company was held on Monday 
at Cannon-Street Hotel, Mr. J. B. Braithwaite, jun., presiding. 

The Cuareman, in moving the adoption of the report and accounts, 
said: “I need hardly say that the results appear to the shareholders 
and to the general public to be rather disappointing. To some extent 
the directors share that view; but I think when I have given you the 
explanation which I shall have to make with regard to the circum- 
stances we have met with during the past year, you may possibly be 
inclined to take a scmewhat less pessimistic view of the immediate 
position and prospects of the company. To put the thing in a nut- 
shell, the gross trading profits for this year are £33,298, as compared 
with £37,858 last year, showing a reduction of £4,600. The reduc- 
tions in expenditure, which have been effected on the other side, 
reduce that reduction of £4,600 to £2,900, so that the actual differ- 
ence in the net profits is only £2,900. In view of the fact that 
during the past year we have not received a single large central 
station order, I do not think that the result is so bad as we might 
possibly have anticipated, because it means that the whole of the 

rofits for the past year have had to be made out of orders small in 
individual amount. In the four previous years we have had an ex- 
cepticnal share of the large contracts for the lighting of central 
stations for municipalities. We executed orders for the municpalities 
of Leicester, Worcester, Hanley, and a good many others; but at the 
resent moment there are few orders of that type. in the market. 

e have, therefore, had to depend entirely on a comparatively 
speaking retail trade—small orders of £1,000, £2,000, or £3,000. 
You will naturally urderstand that it takes a good many such orders 
to meke up for the dearth of large block orders to which we have 
been accustomed in previous years. I think it speaks well for the 
appreciation in which our manufactures are held that, under these 
circumstances, our net profits only show a reduction of £2,900, as 
compared with the previous year. Taking the balance-sheet, you will 
notice that on the debit side our capital has been increased by the 
issue of £76,770 of second debentures. We mentioned that at cur 
last meeting, and shortly afterwards we offered these debentures to 
the shareholders, who practically took up the whole of the amount 
which stands in the balance-sheet. These debentures were made 
redeemable at the company’s option at 105, and I think you 
will say there was reason for doing so, as events have 
occurred during the past year which we did not then antici- 
pate. We have been approached by continental firms, and have 
finally — an offer for the purchase of the whole of our Vienna 
business. is puts a considerable amount of cash into our hands, 
which we have no immediate prospect of profitably employing; and 
I think we acted wisely Jast year, when raising this additional capital, 
to give ourselves the opportunity of redeeming it should circum- 
stances render it desirable to do so. The creditors stand this year 
at £28,982, as compared with £33,389 last year, or a reduction of 
£5,000; while the bills payable stand at £4,602, as against £11,499, 
showing a reduction of nearly £7,000; so that the total debts on 
June 30th this year stood at £33,585, as compared with £44,888 last 
year, showing a reduction of £11,300. Then our loan from bankers 
against security on June 30th stcod at £26,775, as compared with 
£78,097 last year, showing a reduction of £52,000. Since June 30th 
that loan has been farther reduced to £10,000, and it is probable we 
shall shortly be able to extinguish it altogether, or to reduce it toa 
nominal sum. The profit and loss account this year stands at £4,615, 
last year it stood at £7,541. Turning to the other side of the balance- 
sheet, you will see under the first item that we have, during the past 

ear, been able to arrange what we and the shareholders have long 
en desirous of, viz., to get the item of property, patents. and good- 
will, divided up. Before, we had no means in our books of doing so 
accurately, because when this company was formed we purchased the 
undertaking of the Anglo-American Brush Electric Light Corpora- 
tion and of the Falcon Engine and Car Works for certain payment 
of shares, which included the whole purchase, and we had no means 
of dividing the item. To have divided it up in a haphazard way 
would have been worse than useless. We therefore came to the con- 
clusion that the only possible basis on which we could divide it with 
anything like certainty was to obtain the services of one of the best 
known firms of valuers. We therefore got Messrs. Fuller, Horsey, 
Sons & Cassell to make a full acd c:mplete valuation. These gentlemen 
spent two or three months at Loughborough, carefully going through 
the whole of the works, buildings, and plant and loose tvols, and in 
providing a complete and detailed valuation and inventory of every- 
thing we possessed there. I therefore feel, when we have their 
certificates, that we have something like a justification for making a 
division of this item, and we have accordingly accepted their valua- 
tion, which I think I may say is a very conservative one. At the 


same time, we have accepted it, and ag will find, for the first time, 
the item of freehold and leasehold factories at Loughborough, 
Lambeth, and Southwark, including plant and machinery, entered at 
£88,847. That leaves the balance of the account to come in patents 
and goodwill, and you might, perhaps, ask why we did not attempt 
to divide that item also; but there again the answer I gave with 
regard to the original division applies, for if we divide it it would 
be purely arbitrary. I do not take any very sanguine view of the 
value of patents, and I have never been a party to paying large sums 
for them. I believe the only sound method of dealing with patents 
is to repay the inventor the actual out-of-pocket expenses, and let 
him depend for his future remuneration upon the results of the sale 
of his patent articles; if the thing is valuable he gets paid, but if 
not, you do not lose anything. At the same time, it would be a mis- 
take to suppose that we have no good patents, or that those we have 
are of no value; on the contrary, although some of the original 
patents which the Anglo-American Brush Company bought for large 
sums in 1876 and 1877 have naturally now run out, yet we have con- 
stantly been bringing out and developing new patents. At present, 
we hold in England something like 32 patents of an important 
character, many of which are bringing in a large volume of orders. 
In addition, we hold a considerable number of foreign patents. The 
item of stock stands at £100,662 this year, as compared with 
£100,829 last year. With regard to debtors, the amount now owing 
to us stands at £116,275, to which must be added £1,235 of bills 
receivable, making a total amount owing to the company on June 30th 
of £117,510. That compares with £141,092 at the same period last 
ear. The difference between what was owing us on June 30th last 
ia £117,510) and the total amount we owed (viz., £33,585) gives a 
difference in the company’s favour of something like £85,000. That is 
the balance in our favouron the items of debtors and creditors, and is 
a satisfactory balance on the right side. With regard to the cash in 
hand, we had on June 30th £28,714 at our bankers’, as against 
£3,910 on the same date last year, and we had,in addition, a balance, 
due October 1st, on account of the sale of the Vienna factory, of 
£61,900. That balance was carrying cent. up to the time it was 
handed over to us, so that the combined items of cash on June 30th 
were £90,614, as against £3,910. With regard to shares and deben- 
tures in other companies, we hold this year £56,454, as against 
£61,236 last year. You will have noticed that a separate balance- 
sheet used to be issued for our foreign and colonial assets; but as the 
sale of our Vienna business represented by far the larger portion of 
that, we felt it was hardly worth while to continue to publish a 
separate balance-sheet. We have carried the small balance on that 
account into the general balance-sheet, so that the fureign and colonial 
balance-sheet no longer appears. Perhaps this may be the best time 
to explain the proposal we are going to make at the extraordinary 
meeting for writing down our capital. The balance-sheet, based on 
Messrs. Fuller, Horsey & Co.’s valuation, shows that we have an item 
of £206,000 on which we are expected to earn dividend, but which 
does not represent anything of a practically revenue-earning 
character. Our patents are of great value in our business, but it is a 
little difficult to regard them as dividend-earners, though the orders 
we get at our works are a sort of acknowledgment of the value of the 
goodwill. I do not like to see those items, however valuable, figuring 
at large valuations in the balance-sheet. The proposal we, therefore, 
make is to write £1 off the ordinary shares, which will enable us to 
materially reduce the item of patents and goodwill, and at the same 
time it will not diminish any dividends which the ordinary share- 
holdets may receive, because whether the shares are of £3 nominal 
value, or £1, or 103., they will be still entitled to the whole of the 
profits after the payment of the debenture and preference 
interest. This will make the balance-sheet, I believe, very much 
sounder, and in connection with that we felt it was only wise to 
extract from our accounts any items under the head of stock, debtors, 
shares or debentures in other companies which our managers con- 
sidered to be in any way doubtful. You will understand that there 
is no item which is known at the present moment to be actually bad, 
otherwise it would have been provided for in the profit and loss 
account of this year; but what we have done is to eliminate any 
items on which we have doubts as to their ultimate soundness, so that 
in the event of any portion proving bad in future years the share- 
holders would nct have to suffer by having their profits cut down to 
wipe out any of these items. At this time when we make these 
changes, dividing our property, patents and goodwill, and also pro- 
ing to write something off our capital, it would have been unwise 

if we had kept in our accounts any items which might one day prove 
to be bad, and thereby prevent the distribution to the shareholders 
of the profits which might be earned in subsequent years. Turning 
to the profit and loss account. On the credit side, the gross profits 
amount to £33,298, as against £37,858. This sum includes the small 
amount of profit realised on the sale of the Vienna business, so that it 
is not all actual trading. The dividends on securities held amount to 
£330, and the transfer fees to £107; the tctal on the credit side of 
the account being £33,736, as against £37,858, or a decrease of 
£4,200 on that side. On the other side we have effected the follow- 
irg reductions in the standing charges. The directors’ fees stand at 
£1,000, as against £2,000 in the previous year. The salaries are 
£6,795, as against £8,048, the law charges £175, as against £314, the 
insurance £483, as against £650, the postage, stationery and printing 
£912 as against £948, the rent, rates and taxcs £1,963 as against 
£2,864, and the advertising and London cffice expenses £1,680 as 
against £2,095. This makes the total charges £13,116 this 
year, as against £17,027 last year, or, prac‘ically, an economy 
of £4,000. Shareholders will understand that when business 
falls off in the way of large contracts you cannot reduce ex- 
all at once. I consider, however, that we made a fair 

inning last year in reducing the expenses to the extent 

of £4,000, and I have no doubt that we shall be able to 
carry out further considerable reductions in the course of the present 
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year. The next item is further cost of removal to Loughborough: 
£942, which I think it is right to provide out of revenue, although 
some may say that it might have been put against capital. We had 
already removed the whole of the manufactures there last year; but 
we have now removed a very large portion of the office staff, and you 
will no doubt see during the current year a large savirg on the rent 
of the London office ; so that I think you will agree with us that was 
a wise expenditure. The maintenance of buildings and plant is a 
little more than last year, and that isan item which cannot be starved. 
Maintenance of patents is a small item of £139, representing merely 
the annual fees to be paid in connection with the patents we hold. 
Bank interest and commission amount to £2,042, as against £2,227 
last year. That item will be very largely reduced during the current 
year, 28 you have seen by the balance-sheet that the loans to our 
bankers are practically extinguished, and we may fairly anticipate an 
economy of about £1,500 on that item. Our second debenture stock 
was not issued until November last year, and, therefore, four or five 
months of the present financial year had elapsed before we were able 
to apply the receipts from that stock to reduce our loans; so that 
this year we have to bear the interest on the second debenture stcck 
to some extent, and also the interest on the bank loans. This will 
disappear, and I think you may fairly look forward to a reduction of 
about £1,500 on that item. The interest on the first debenture stock 
is the same as last year, and interest on the second debenture stock 
stands at £2,590. Staff bonuses amount to £540 instead of £2,430. 
That, I am sorry to say, disappears in this year’s account, because as 
we are not distributing any profit balance there will be no bonus to the 
staff, which I hope will stimulate them to even greater exertions on our 
behalf. As to income tax, this year we havea debit of £577. Bad debts 
are only £488, and I think you will agree that that is an evidence of 
the soundness of our business in view of tke large turnover which we 
have. That brings us to the balance of profit carried to the balance- 
sheet—£4,615. Idare say many of you would like to know what 
course we intend to take with regard to the second debentures, in 
view of the large amount of cash we have at present in hand. Our 
second debentures only amount to £76,000, while we had £90,000 of 
cash at our bankers, part of which has already been applied since 
June 30th to reduce the loan from our bankers. We propose to keep 
an ample working cash balance in hand. I think it is only prudent 
in a company like ours, which endeavours to secure these large con- 
tracts, that we should have a considerable amount of working capital. 
To mention a case—in the financial year just closed we have received 
one contract to the value of over £50,000, and of course contracts of 
that magnitude require some. capital. Owing to the demand for the 
Universal engine invented by our engineer, and the number of 
orders, we have found it necessary to make some extension of cur 
works at Loughborough, so that there will be probably a small ex- 
penditure in that direction; but I think we shall be able to make 
some substantial reduction in the second debenture stock at an early 
date. It is no use having money lying comparatively idle when we 
are paying 44 per cent. to the second debentures. With regard to 
the outlook for the prezent year, it is quite impossible for me to 
forecast what the actual result of the trading is going to be, nor can 
T tell you the orders we are going to receive or the exact amount of 
profits we shall make. I think, however, Iam on safe ground in 
giving you the actual position up to the end of September for the 
first three months of the current year, as compared with the same 
period last year. You will be interested to know that the orders for 
that period are rather more favourable than they were during 
the same period of last year, leaving out of account the big 
order of £50,000. That order is for the equipment of 
the North Staffordshire Tramways, and naturally includes a great 
deal of work which does not come under the head of the articles 
we manofacture ourselves. It would, therefore, be misleading if 
I told you that our orders were swelled by that amount. In making 
the statement I have made, I simply included the actual amount of 
the North Stafforshire Tramways contract, which represents material 
actually to be manufactured by ourselves. There has been a great 
demand recently in the engine department, and especially for the 
new Universal engine which our engineer has patented. At present 
there are between 40 and 50 of these going through the shops, and we 
are much pressed to deliver them to our customers as rapidly as we can 
For the first three months of the year the outlook as regards orders 
is very much better than last year; but whether it will continue 
during the remaining nine months I will not attempt to prophecy. 
With regard to the North Stafforshshire Tramways order, it shows we 
have to be a little patient for these things. At our last meeting I 
said we hoped great things of electric traction, but we have had to 
exercise a good deal of patience before the matter has come into 
practical working. English people do not rush into things so rapidly 
as Americans; but now, after a whole year has been spent in nego- 
tiations, we have this other order of over £50,000, and there are 
orders which I think are likely to come in the present year, so that I 
hope electric traction will be a source of considerable profit to the 
shareholders in the near future. As I pointed out before, we are ex- 
ceptionally well placed with regard to facilities for carrying out that 
work, owing to the fact that we are not only open to supply the elec- 
trical equipment for the cars, but the engines, and even the cars 
themselves. I think you will see the strong financial position we are 
in, with a large amount of cash at the bankers, and with these manu- 
facturing facilities at our works at Loughborough, so that we ought 
to have a considerable share of the extensive business I believe there 
will be in this country in connection with electric traction. I will 
now move: ‘ That the report of the directors, and statement of ac- 
counts to June 30th, 1896, now presented to the shareholders, be, and 
the same are hereby adopted.’” 
Mr. B. H. Van Tromp seconded the resolution. 
A SHareHotper asked if a director could hold his qualification in 
preference as well as ordinary shares ? 
The Cuarrman: The qualification could be held in either class of 


shares. The holdings of the directors, however, were largely com- 
posed of ordinary shares. 

After farther remarks, 

The Cuatrman said that the shareholders had fallen into the error 
of distributing the net profit over the whole of the capital, including 
the debentures, without taking credit for the interest paid upon these 
debentures. They bad also paid the interest upon the debentures, 
so that £13,000, and not £4,600, had been paid upon the whole 
capital. He had never pretended that the board were satisfied with 
the trading of the past year, and if they thought there was no fature 
for the electrical industry, it would be discouraging to go on with 
such a narrow margin. At the same time, they had done the best 
they could, and if the shareholders were not satisfied with their 
efforts they would have an opportunity of electing two new directors 
in place of those who were retiring. The company was in a very 
different position to what it was when he joined the board; it had 
now excellent works at Loughborough, with every facility for manu- 
facturing, besides having the large sum of £90,000 at the bankers. 

A SHAREHOLDER asked why they were now proposing to pay back 
preferential dividend, when it was not cumulative ? 

The CHarrman explained that they were now only paying a small 
sum which had been overpaic to the ordinary shareholders, but which 
should have been paid on the preference shares. He added, in reply 
to questions, that the company held a large stake in the County of 
London Electric Lighting Company, and the board expected, if they 
could hold them long enough, the company would reap a handsome 
profit. They also had a considerable holding in the Otis Elevator 
Company, having an arrangement with that company to manufacture 
their lifts at the Loughborough works. 

After some discussion, the following amendment was eventually 
proposed and seconded :—“ That the report aud accounts be adopted, 
with the exception of clause 9 of the report.” This, on beiag put to 
the meeting, was lost, and the original motion adopted, with two 
dissentients. 

After the re-election of the chairman and Mr. B. H. Van Tromp, 
as directors, the special meeting was held for the purpose of passing 
a resolution to reduce the capital. The resolution was adopted by 41 
votes to 10, after which the meeting adjourned. 


Elmore‘’s Patent Copper Depositing Company, 
Limited, 


Tue directors preface their report of the year’s working by 
announcing that they believe it to be in the interest of the company 
to hold the annual ordinary general meeting in London some time in 
October or November, when further experience of the increased 
output of the works will have been gained, and more definite infor- 
mation in regard to the copper supply scheme, referred to herein, and 
other important matters, will be available. Notice of the meeting 
will be issued in due course. The following is ab-tracted :—‘ The 
manufacturing account yields a groas profit of £6,895 9:. 1d. After 
writing off the trading expenses, and providing £500 for directors’ 
fees, there remains a net profit from the industrial branch of the 
business of £4,175 11s, 1d. available for meeting the charges (direct 
and indirect) entailed by the Haigh Park freehold estate, as shown in 
the accounts. The balance, £1,521 15s. 3d., is carried forward to 
next year. It should be specially observed that the revenue this year 
receives no benefit from the sheet license royalties, which for the 
previous four years yielded £1,250 per annum to the credit of profit 
and loss. This represents a further considerable improvement over 
previous years, especially in view of the fact that chiefly owing to the 
want of euppoit given by the shareholders to the debenture issue in 
November last (the issue was subsequently withdrawn), the six months 
ending Decemb.r 31st compare—according to an approximate 
balance-sheet prepared by the secretary—very unfavourably with the 
following six months. Consequently the very satisfactory result for 
the year shown by the accounts arises principally from the use of 
£8,000 advanced by the directors at the end of 1595, and gi the 
statement made in the last report that the profits would rapidly 
augment if the company were properly furnished with capital. The 
output, orders, and deliveries are considerably in advance of those 
for the previous year, and 65 new customers are added to the books, 
some of them being the larg.st and most influential firms in the 
country. The working expenses per ton continue to diminish with 
the larger amount turned out by the factory, but could be still further 
reduced by a larger output. After an exhaustive series of compara- 
tive tests, the Board of Trade have sanctioned the use of Elmore 
copper tubes, of any diameter, in passenger steamers built under 
their survey. The Admiralty have instructed the company to supply 
steam pipes to the Portsmouth Dockyard, and the same are now 
under test. We accordingly expect to be appointed to the Admiralty 
list of contractors shortly. The unequalled quality of Elmore 
products continues to receive increasing recognition from all classes 
of users, both at home and abroad. A license has been granted for 
the manufacture of small tvbes up to 4 inches in diameter, 
subject to the payment of a satisfactory royalty per ton 
to this company. Revenue from this source may be ex- 
pected before the erd of the current financial year.” After 
some remarks about the reduction of capital and the purposes 
for which it has been applied, the report states that the gro-s 
profit cf £6,895 which has Son earned this year, with very slender 
means, is not large if measured by ordinary standards; nevertheless, 
the board feel intensely pleased with the result, which amply vindi- 
cates the Elmore process, and think it will prove to the shareholders 
and others that the business now only requires capital on reasonable 
terms to secure the success which was originally anticipated. The 
accounts show conclusively that the business can earn even a high 
rate of interest on new capital, and still leave a surplus for the 
original capital. The board are formulating a scheme for properly 
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financing the company, and hope to lay the details before the share- 
holders at an early date. Mr. North retires from the board by rota- 
tion and does not offer himself for re-election, as he finds himself 
unable to devote the necessary time to the company’s business. 

The auditors’ report differs so materially from that of the board, 
that we give some full extracts, as well as the reply of the directors. 


Avupitors’ REPORT. 


We have examined the balance- 
sheet and profit and loss account 
of your company to June 30th 
last, presented to us by a majority 
of your directors (your chairman 
dissenting), and regret that we 
are unable to certify to the cor- 
rectness thereof, as in our opinion 
the profit shown as £1,521 15s. 3d. 
has not been made as the result 
of the year’s trading; but the 
—— result has been brought 
about by the manner in which 
the figures resulting from the re- 
duction of capital sanctioned in 
November last have been dealt 
with, and by raising the valua- 
tion of the raw stock on hand at 
the end of the year. 

The raw stock at June 30th, 
1896, is brought into the accounts 
at £49 2s. 6d. per ton, whilst the 
average price of the purchases of 
the raw material during the year 
was materially less, and 78 tons 
of this stock, paid for but not 
delivered to the company on June 
30th, were on that day entered in 
the books as purchased at £42 
16s. 10d. per ton, and then taken 
into stock at £49 2s. 6d. per ton. 
The effect of these entries cn the 
trading account is to give an ap- 
parent profit, which has not been 
earned, of some £3,500. 


£1,000 has been applied from 
“the amount written off capi- 
tal” to provide for bad debts. 
At the time when the resolutions 
reducing the capital were passed, 
the debts now considered to be 
bad were represented to be good, 
they must, therefore, have become 

during the current year, and 
should consequently be borne by 
the year. Also, even if it were 
correct to do this, the amount 
provided is excessive, the total 
of the debts now treated as bad 
is £646 13s. 4d., leaving a balance 
to be carried forward of £353 
6s. Sd. 

Another £1,000 is taken to 
“Provision Account.” Against 
this certain items of allowances, 
law charges, &c., have been 
a. that, in our opinion, 
should be charged against this 

ear’s revenue, leaving a balance 
of £772 19s. 1d., which is car- 
ried forward for future use. 

There is no depreciation pro- 
vided for the year on buildings, 
plant, or machinery. 


We are, &c., 
[H. W. & J. Buacksurn. 


CoMMENTS BY THE BOARD IN 
ReEpty. 
This is their opinion. 


That our raw copper this year 
has been valued at the market 
price on June 30th, is pointed 
out in the board’s report (top of 
page 2), and the auditors long 
since had an exact copy of the 
clause in question in their hands, 
therefore we fail to see any neces- 
sity for them to report upon it 
here, unless it is to tag on a 
veiled suggestion that 78 tons of 
it did not exist. The parcel in 
question was bought and paid for 
some weeks before the date of 
the balance-sheet—some of it in 
April and May—as the vouchers 
show, and at June 30th was with- 
in 20 yards of our own premises, 
lying in fact at the Wire Com- 
pany’s furnace house, which is 
worked as a separate department 
by the two companies as an eco- 
nomic arrangement, and this ar- 
rangement the auditors are well 
aware of. Even if the stuff had 
been in transit, we should have 
included it in our stock, as would 
any other trader. The alleged 
“effect” is unproved and untrue. 

The Court sanctioned the pro- 
vision: no bad debts have been 
charged against it except such as 
existed prior to the reduction of 
capital, and prior to June 30th, 
1895. The balance is ear-marked 
so as not to apply to any subse- 
quent losses, and stands pro. tem. 
as @ reserve. 


‘This provision out of reduc- 
tion was unanimously ordered 
board, our remarks in 
the preceding paragraph 
apply in this case Bn The 
largest sum charged against it is 
the cost of reducing the capital. 


It would have been unwise to 
do so, seeing we have just written 
£2,060 off buildings and £10,085 
off plant and machinery out of 
capital, besides having written 
more than £10,000 off the latter 


‘against revenue in former years. 


In conclusion, we are pleased 
to say that the approximate 
manufacturing account from 
July 1st up to date bears out the 
rate of profit shown by the past 
year’s accounts, which is, per- 
haps, the best reply of all. 


JOHN MARSHALL, 
A. 8. } Directors 


J. SHURMER, Secretary. 


The Petroleum Engine Company, Limited. 

Tue directors’ report to be submitted to the shareholders on Tuesday, 
13th inst., shows that the royalties received for the year ending 
June 30th, 1896, amount to £710 10s. 3d. The directors in their last 
report notified to the proprietors the financial difficulties of Messrs. 
Priestman Bros., Limited, the licensees of the company, which had 
been brought about by the severe competition they had been sub- 
jected to,and which had resulted in the voluntary winding up of 
their company under the supervision of the Court. The directors 
understand that Messrs. Priestman Bros., Limited, have to some ex- 
tent surmounted the difficulties under which they were placed, and 
notwithstanding that the present competition in fixed engines con- 
tinues keen, they are receiving orders from parties who have given 
the lower priced engines in the market a trial; and further, are 
executing orders in the marine type engine for New Zealand, West 
Africa, Spain, and Russia. Notwithstanding that the balance stand- 
ing to the credit of the income and expenditure account amounts to 
£1,366 4s. 9d., the directors regret they are unable to recommend 
that part of it should be applied in the payment of a dividend. 
They think it advisable that the credit balance of the income and 
expenditure account, amounting to £337 9s. 10d., should be carried 
forward. They regard this, under the present circumstances, as the 
more prudent course to adopt, and in view of the somewhat limited 
funds available at the company’s bankers. It is with much regret 
the directors have to announce that Mr. Chas. B. McLaren, M.P., has 
had to resign his seat at the board, in consequence of the pressure of 
other business. The retiring directors are Mr. Henry Pawson and 
Mr. Ernest Moreton, who are eligible for re-election. The auditors, 
Messrs. E. L. Ernest & Co., retire, and are eligible for re-election. 


Willans & Robinson, Limited. 

Ar Wednesday’s meeting held at Cannon Street Hotel, the chairman, 
Mr. Mark Robinson, after referring fully to the report and accounts, 
said that during the half-year work in progress had increased from 
£24,647 to £33,203, and the lock-up in stores and stock has corre- 
spondingly risen from £26,830 to £34,423. The orders for the half- 
year largely exceeded those for the previous half-year or for the 
corresponding half of 1895. But to go on taking orders at this rate, 
before the new works are in operation, would be unwise, and there- 
fore they have since the spring accepted, as a rule, only those orders 
which came from old and valued customers, or which were of special 
importance as leading to further work. Even so limited, the orders 
for the year will show a notable advance, and there is every indica- 
tion that the fullest use will be found for the greatly increased 
appliances which will soon be ready. The new machine shop at 
Rugby is within some three weeks only of readiness for occupation. 
A gradual change over will be made. After March Ist, the Ditton 
works will be confined to making the lighter standard parts of 
engines, to template and gauge, under the charge of a foreman. 

The report and accounts were adopted, and dividends of 6 per 
- on the preference, and 7 per cent. on the ordinary shares were 

eclared. 


Anglo-American Telegraph Company, Limited.— 
The board has resolved, after placing £6,000 to the credit of the re- 
newal fund, to declare an interim dividend for the quarter ending 
September 30th, 1896, of 12s. per cent. on the ordinary stock, and 
24s. per cent. on the preferred stock, less income-tax, payable on 
October 31st, to the stockholders registered on the books of the com- 
pany on September 30th, 1896. 

Isle-of-Man Tramways and Electric Power Com- 
pany, Limited.—The directors have decided to pay an interim 

ividend for six months at the rate of 74 per cent. on the preference 
capital (£70,000). Provision also has been made for the payment 
out of earnings of the interest on £85,000 new debentures stocks, 
and interest at 5 per cent. on the old debenture stock, £5,000. 

Eastern Telegraph Company, Limited,—Payment by 
warrants on November 2nd of interest for the half-year ending 


October 3lst on the 4 ad cent. mortgage debenture stock is an- 
nounced, The transfer books will be closed from October 27th to 


November 2nd, both days inclusive. 

Eastern and South African Telegraph Company, 
Limited.—The payment by warrants on November 2nd is announced 
of interest on the 4 per cent. Mauritius subsidy debentures. The 
transfer books will be closed from October 27th to November 2nd, 
inclusive. 

Oriental Telephone and Electric Company, Limited.— 
The directors have resolved to pay an interim dividend of 4d. per 
share, free of income tax. 


TRAFFIC RECEIPTS. 


The City and South London Railway Company. The ——_ for the week ending 
October 4th, 1896, were £903; week en October 6th, 1895, £887; 
increase, £16; total receipts for half-year, , £12,715; corresponding 
period, 1895, £11,857; increase, £858. y 

The Direct Spanish Telegraph Company, Limited. The estimated receipts 
for the month of September, 1896, were £2, 

The Great Northern Telegraph Company. ‘The receipts in September, 1896, 
amounted to £24,000; January Ist to September 30th, 1896, £212,000; 
corresponding months, 1895, £231,200; corresponding months, 1894, £207,400. 

The Liverpool Overhead one f Sager. The receipts for the week ending 
October 4th, 1896, amounted to £1,184; corresponding week last year, 
£1,088 ; increase, £96. 

The Western and Brazilian gy pe ny Limited. The receipts for 
the weeks ending October 2nd, , after deducting 17 cent, of the 
gross receipts payable to the London P ph Com- 
pany, Limited, were £1,775. 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 
Stock cue done 
Present AME or Dividends for 
issue, ae the last three years. 
1898. | 1804. | 18965. Hi Lowest 
173,4002| African Direct ., Litd., 4 % Deb, | 1001 4% 14% 4% [100 —104 [100 —104 1024 | 1012 
25,000 | Amazon Telegraph, Shares... eee “a 84— 94 84— 94 
2,999,5607 do. 6% (Stock|£5 28./£4 48.|£4 188.) 954 - 964 | 96 — 97 974 | 96 
2,998,560, Do. Defd. [Stock] .. | .. | | 9— 98 94 
90,000 | Brasilian marine Tolog, Ld. 10 | 7% | | 15 — 15h | 154 154 | 1415 
75,0007} Do. 5 and “1906 |100}5% |5% 15% -116 [112 —216 =| 1154 | 1144 
44,000 Ohili Nos. * to 44 eee eee 5 eee § 24% 4 % 32 soe 
16,000,000] Com:  Oable Oo. . ($100|7% 17% 17% |160 —170 145 —150 
224,850 | Consolidated Const. and Main., Ltd. .. | 10/- | 2 14% | 14% a— 
16,000 Cube we | 101/8% 18% 16% | 12h - 184 | 12 —1 123 | 12 
6,000 10 Pref. | 10 [10 % [10 % [10 % | 204— 214 | 204 
Do. do. 10%Oum.Pref. 5/10 % [10% [10% | 10 — 164 | 10 — 108 
80,0007 do. 44 % Debs. Nos. 1 to 6,000 | 50] | 44% | 44% [107 —110% | 1092 |... 
60,710 | Direct United States Cable, Ltd. ... | | 28% 2% | 24% | 97 94— 10 
400,000 | Eastern Teleg., Ltd., Nos.1t0400,000 ... 10 | 64% §| 64% | 64% | 18 — 184 | 18} 183 | 17,3 
Do. 6%Oum. Pre. ... | 184— 194 | 194 
102,1007 Do, 5 % Debs., repay. August, 1899... |1001}5% |5% 15% —107 —107 
1,297,837 Do. 4 % Mort. Deb. Stock 1 (Btock} 4% 14% 14% [181 [131 —194 1324 | 1314 
250, Au ia and Ohi | 100/7% 17% |7% | 18 — 184 | 172- 18} 184 | 1713 
ae, mod, han. dogs }100 5% |5%|5% |1co—1c4 100 - 104 |... 
8, 
194,8007} do. 1 $,975 and 4,827—6,400 |100|5% |5%|5% |101 —104 101 —104 | 102 
$20,000, Do. 4% Deb.8 Stock} 4% |4% | 4% —133 (180 —133 133 | 131 
80,6007| { Mastern and Deb, }100 5% |5% |101 —105 —105 wes 
107,6007 Do. do. bearer, 2,344 to 5,500 | 100/5% |5% |5% |l02 —105 —105 
30,0007 Do. 4% Mort. Debe, Nos 1 to 8,000, ed, 4% 14% 14% —109 --109 | .. | 
200,0007 % uritius Sub.) 1 to 8 214% 14% | 4% —114% 124% | 111 
180,227 | Globe and Te, 10 | 48%§| 48% | 44% | 10-113 | 102-113 | 114 |] 11 
180,0002 Do. do, % Dobe. 100}5% |5%|5% |i04 —107 —107 
17,000 | Indo-E | 25 110 % % % — 56 | 52 — 53 543 | 53 
100,0007} London Platino-Brasilian Teleg., Ltd. 6 % De 16% |6% |109 —112 —112 
28,000 | Montevideo Telephone 6% Pref., Nos. 1 to 28, sea 51/4% 14%] 2— 2 2— 2 ea 
484,597 | National h., Litd., 1 to 484,597 .. | 515 %815% | 58% | | 78-78 
15,000 Do. 6% Cum. Ist Pref... «| 10/6% |6%/6%|17—19 |17—19 
15,000 Do. 6 % Cum. 2nd Pref. we | 201 1317 —19 117 —19 
119,234 Do. 5 % Non-cum. $rd Pref.,1t0 119,234 | 515% — Gi 
1,100,000/ Do. 84 % Deb. Stock Red. .. |Stock] 34% | 34% | 34% [107 —110 jac6 —109 | 108 | 107% 
71,504 | Oriental h. & Elec., Ltd., Nos. 1 to 171,504, fully paid | ... | 44% /5% | #- 
100,0007|{ Pacific and Muropean Tel, Lid, 4 % Guar, Debs 4% | 4% | 4% jlos — 141 10s 
11,889 | Renter's Ltd. | 8 | T— 8 | T— 8 7 | 74 
8,381 or Pinte Teleph. soe eee Cert. 3% 142 1394 
iver eee eee 5 4 eee eee 
146,7837 Do. (Stock! 5% |5% | 5% [101 —106 [101 —106 
15, African Telog., Ltd, 7,501 to 23,109 10 mi % 5 5 6 coe coe 
238, do. eee eee 100 | 5 % 5 % 5 % 062 —105 1u2 —1C5 eee eee 
8C,000 | West Ooast of America Teleg., | nd ni | nil 4- hh 
150, Debs., repay. 1902 | 100/8% |8%|8%/|99 104 | 98 -103 | 100 98 
Western and Brasilian eee soe see 15 23% 3 % 3 % 83 — 9} 84 9 
83,129 do. % Pref. Ord. | 75%15% 15% | GE- 74 | 7 63 634 
33,129 Do. do, do. Def, 7 eee % 1 % 22 24- 23 . 
165,2007, Do do. do. 6% Debs.“ A,” 1880 Red.| 100|6% |6% |6% |103 —107 
88,921 | West India and Panama Teleg., Ltd. 10) 9% | 8% | 18- 18 13- 1 13 13, 
84 Do do. do. 6 % Cum. Ist Pref. 10}6% |6% |6% | 114— 12 | 114— 12 
Do. do, do. 6 % Oum. 2nd Pref. 104 | 
Do, do. 5 % Debs. No.1to 1,800 ... | 100 | 5 5% |5% |108 —111 —111 
Western Union of U. 8. Teleg., 7 % 1st Mort. Bonds _..._|§1000| 7 7% 17% |110 —115 |110 —115 
Do. do. 6 % Bter. Bonds. ... . |1001/6% 6% [IFO —105 100 - 105 
ELECTRICITY SUPPLY COMPANIES. 
80,000 | Charing Oross and Strand Hlecty.Supply ... oe | | 48% | 48% 15% 94— 10 913] 94 
10,277 |*Chelsea Electricity Supply, Ltd., , Nos. 1 to 10,277...| 61/5% 15% | 74— 8 8 738 
,000 Do. do. % Deb. Stock vee (Stock| ... | | 44% [114 114 —117 
40,000 | City of London Elec. Lightg. Oo., Ltd., Ord. 40,001—80,000 | 10| ... |5% |5% | 16 — 17 16 — 1 17 163 
40,000 Do. do. 6 % Oum. Pref., 1 to 40,000| 10|6% |6% | 6% | 174— 18 173— 1 
300,000 Do. 5 % Deb. Stock, nate. (iss. at £115) all paid | ...|5% 15% |5% [181 —1'5 (131 —195 | 133 
22,475 |Oounty of Lond. & Brush Prov. B. Ltg. Lti., Ord. 1—22,475 | 10| .. | ... | ni | 8— 9 &4h- 9 St a 
20,000 do. do. 6% Pret., 10] .. | |6% | 142 | 143 14 
10,000 do. do. iss. at 2 pm., all paid .. | | wed 
49,900 eMtetropolitan Electric Supply, Ltd., 101 to 50,000 10 | 23% |3% | 4% | 124— 135 | 123— 134 13g | 13 
12,500 Do.  Ord., 50,001—62,500, iss. prem., £1 paid 34— 4 
150,0007 Do, — 44% first mortgage debenture stock .. we | 44% | 48% | 44% [120 —123 [121 —124 | 123 sisi 
6,452 | Notting Hill Hlectric Lightg. Oo., Ltd. 10} ... |1% 12% | 114— 124 | 114— 124 
19,980 Jamoy’s& Pall Mall Elec. ight Oo., Ltd., Ord.,101-20,080| 65 | 44% | 68% | 74% | 1l4— 124 | 114— 124 12 
20,000 Do. do. 7 % Pret., 20,081 to 40,080 (7% 17% |10 —11 10 — 11 10 103 
50,000 Do. do. 4%Deb.stock Red. ... [Stock] ... | .. | ... |L06 —109 106 —109 
67.200 |* Weatminatar Blactrie Rwnnls Norn.. 101 to 80.000 . 51/4%15%17% /10—11 114 103 


* Subject to Founder’s Shares, 
t Unless otherwise stated all shares are fully paid. 


+ Quotations on Liverpool Stock Exchange. 
|| Dividends paid in deferred share warrants, profits being used as cepital, 


§ Dividends marked § are for a year consisting of the latter partjof one year and the first part of the next, 
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SHARE LIST OF ELECTRICAL COMPANIES—Oméinucd, 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL, COMPANIES. 


90,000 | Brush Elecl. Enging. Oo., Ord., 1 to 90,000... $06 os 
90,000 do, Non-cum. 6 % Pref., 1 to 90,000 
125,0007 Do. do, 4h % Perp. Deb. Stock.... eee 


76,770 do. 44% 2nd Deb. Stock Red... 
9,104 | Central London Railway, Ord. Shares ooo . 
207,649 R 0. do. £4 paid os os 
630,00C7| City and South London Railway ... 
89,26) Edison & United Legt., Ltd., “A 
17,139: Do. do. do. “A” Shares 01—017,139 
100,00¢ Do. do. do. 44% Deb. Stock Red. 
110,000 | Electric Construction, Ltd., 1 to 110,000... bee 
12,845 Do. do. 7 % Oum. Pref., 1 to 12,845 .. 
91,195 | Elmore’s Patent Oop. .» Litd., 1 to 70,000 ... a 
69,385 | Elmore’s Wire Mfg., , 1 to 69,385, issued at 1 pm. .. 
9,6007| Greenwood & Batley, Ltd.,7 % Cum. Pref., 1 to 9,600 .. 
10,000 | Henley’s (W. T.) Works, Ltd., Ord. ... os 
Do. do. do. 7% Pref. ... 
59,000 do. do. 44 Mort. Deb. Stock 
60,000 | India-Rubber, Gutta Percha and Teleg. Works, Ltd... 
way, eee eee eee 
10,000 ref., 0 paid eee eee 
$7,35C | Telegraph Oonstn. and eee 
150,000 Do, do. do. 5 % Bonds, red. 1899 
54,0001| Waterloo and City Railway. Nos. 1 to 54,000, £6 paid 


or Dividends for Quotation Quotati during week 
the last three years. | Sent, sth. Oct. 7th.” 1808, 

2/6 3% | 18 13— 13 1% 
Stock 44% |t10 —113 | 1113 
Stock [97 —101 | 97—101 | .. 

10 ee 10j}— 102 10? . oe 
| 33% | 11% |e | 

5 7% 5% 5% 8— 4 8— 4 eee eee 
3toc!| ... | 44% | 44% —106 —106 

217% 38 | 8 

nt | nd |... g— 

10 | nit | nit [103% | 114 | 104-115 | 

\/8%|18—19 | 18 —19 

1017% 17% | 18h— 194 | 184-1 
Stoch| | | 44% [110 —115 —115 | 1123 

10 | 24% |22—23 |. | 
| .. [105 —108xd |105 —108 | 

10 | 1% | 14% | 27% |13%— 13% 

10/5% 15% | 178 | 16g—178 | ... |. 

% |20% 15% |40—43 |40—43 | 41 | 40 
100/5% |5% |5% —107 —107 | .. | 


+ Quotations on Liverpool Stock Exchange. 


t Unless otherwise stated all shares are fully paid. 


@ Last dividend paid was 60°/, for 1890. 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 
Onoupton & Co,—The dividends paid on the ordinary shares (which have not a Stock Exchange quotation), are as follows : 1892—0°/.§; 1891—7°/,§ 1890—-8°/ 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


* dirmingham Electric Supply Oompany, Ordinary of £5 (£4 paid), 6}, 


£5 paid), 83. 
Electric Constraction Corporation, 6 % Debentures, 104—107. 
House-to-House Company (£5 paid), 33—4}. 
Do, do 7% of £5, 83 —9}. 
Do, do. 44% Debentures of £100, 109-112. 
* From Birmingham Share List. 


Kensington and Knightsbridge Electric Lighting Oompany, Limited, 

lative 6 %, (fully paid), 

Yorkshire House-to- : Company, £5 Ordinary Shares 
fully paid, 74—8. 


Bank rate of discount 3 per cent. (September 24th 1826). 


APPLIED ELECTRO-CHEMISTRY. 


By JAMES SWINBURNE. 


Cantor Lecture II.—Delivered before the Society of Arts, May 4th, 1896. 


THE pressure needed to cause a given decomposition is frequently 
calculated from the thermo-chemical data given in pocket-books. Asa 
coulomb decomposes a given weight of, say, salt, and as the combina- 
tion of the sodium and chlorine which produce that amount of salt 
gives out a definite quantity of energy as heat of combination when 
they form salt, it seems, at first sight, that by dividing the quantity 
of energy by the quantity of electricity we should get the pressure 
corresponding to the reaction. Broadly speaking, the pressure 
needed to electrolyse follows the heat of combination, but care must 
be taken not to take wrong data. The thermo-chemical data quoted 
in books on general chemistry are mostly taken from a four-volume 
book of researches by Thomsen, and are nct always quoted intelli- 
gently. It is generally necessary to look up the context tosee exactly 
what the author means. The heat of combination of, say, zinc and 
oxygen, may be found on examination to be the heat of metallic 
zinc burning in gaseous oxygen. Allowance must in many calcula- 
tions be made for the elements in compounds changing their physical 
state. Other reactions have taken place in a solution, a precipitate 
being formed, in which case heats of solution are involved. In 
working with data from Berthelot’s book allowance must be made 
for the old notation. In many cases people totally misapply these 
data. For instance, in calculating the electromotive force of a 
Daniell cell, we are not really concerned with the heat of combustion 
of metallic zinc in gaseous oxygen, though it frequently figures in 
such calculations in spite of the fact that oxide of zinc is not formed. 
These thermo-chemical data should therefore not be used blindly ; 
and should only be employed by those who really understand what 
they are doing. Chemical reactions do not necessarily take place so 
as to give out the maximum energy, however, so these thermo- 
— data ert fit. 
uppose we have two primary cells; suppose at the temperature 
of the air they give 1 volt; imagine them coupled senstnen tak to 
back, so that there is no current; suppose those cells, like most 
primary cells, have a temperature coefficient, so that the electrical 
jee given depends on the temperature ; suppose that at a certain 
igher temperature the cells give 1:1 volt; let one be kept at this 
temperature, and the other at the temperature of the air: we then 
have 0 1 volt available, and tbere will be a current backwards through 
the cold cell. The chemical work is just the same in the cells, 
except that all that is done in one cell is undone in the other. The 
capacity for heat of the whole cell is not altered by any changes in 


the compounds contained in it, as the specific heat of a compound 
depends only on the elements that compose it. We thus have a 
simple example of the pressure not being in accordance with the 
heats of combination, as the heats of combination would give the 
same pressure for the two cells. We can put asmall motor in the 
circuit of the two cells, and get work done without any chemical 
energy being used up, as the chemical action is the same in the two 
cells, As this would otherwise mean perpetual motion, it is clear 
that the work done by the motor must be accounted for by heat dis- 
appearing somewhere in the circuit. The only place this can happen 
is in the cells. One or both of the cells must therefore be taking a 
continuous supply of heat from its surroundings and giving it out as 
electrical power. The cold cell cannot be taking heat from its sur- 
roundings, for if it were, and if the heat were converted into power, 
we need only wrap the hot cell in a non-conducting jacket, and the 
system would give perpetual motion. The hot cell must therefore 
be abstracting heat from its surroundings, and giving more pressure 
than its chemical reactions account for. Let us therefore divide its 
in two parts, the chemical electromotive force, and the 

eat electromotive force, £,. We can call the chemical and heat 
electromotive force of the cold cell, m’, and 2’, and the temperatures 
of the cells, r and 1’, r being the higher temperature. Now, the pres- 
sure of the hot cell is B, + E,, and that of the cold cell, n’, + 5’), 
of which &’, and B, are equal. So the difference of pressure is due 
to the difference of £,, and n’,. The difference in this case is taken 
as 01 volt, but that is merely an example. This difference, E, — 5’), 
is the available part of the pressure for motor or other purposes, and 
it is due to heat taken in at the temperature, r. As in such cases only 
@ portion of the heat is converted into work, namely, tT — 1’/7, the 
available pressure, which is entirely due to the difference in heat 
electromotive force, as the chemical electromotive forces cancel out, 
can be given thus— 


Transposing, we get— 
=7 
t-T 


If we imagine T to be infinitesimally above 1’, tT — 1 is d T and EF, 
— 8’, is d Ey, or d B, as the increase is the same for the whole pres- 
sure of the cell. We thus find that— 

+h onan, +2 42 

av 

This is Helmholtz’s equation, put in a way that may be easy to fol- 
low. It shows that where a cell or a vat has a temperature coefli- 
cient the pressure does not follow the heats of combination, but 
depends on the temperature coefficient in a definite way. 
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If the hot cell had given less pressure than the cold one, the cur- 
rent would have been in the other direction ; but heat must still be 
taken in at the hot cell, and a portion of it given out at the cold one. 
If acell has its pressure higher than the chemical actions account 
for, it must absorb heat on discharging, and give it out on being run 

, and vice versd. If a cell has a negative coefficient, its 
pressure must be lower than the chemical action accounts for; so, if 
the hot cell has the low pressure, it will be run backwards; but the 
work done by the current against the back pressure is too small to 
perform the chemical work, and the extra heat to be taken from the 
surrounding matter. It may be asked, where the heat is taken up; 
whether at the anode or the cathode? Though tke locus of the dis- 
appearance of heat is not necessarily the seat of the electromotive 
force of a cell, this brings us to another question, which, though of 
purely theoretical interest, as far as applied electro-chemistry goes, 
= be discussed, the novelty of the view taken being my justifica- 

on. 
Szat oF THE ELEcTRCMOTIVE IN A CELL. 


There is not any. After so many able chemists and physicists 
have been discussing this question for so long, it may seem rather 
bold to make such a statement as this; but to a great extent the 
question is rather one of definition. It is commonly taken for 

ted that, say, a point on a wire must be at the same potential 
a3 itself, but this is not necessarily so. Instead of thinking of an 
electric circuit, with which we are a little too familiar to be able to 
see clearly what I mean, let us take a magnetic circuit, that of the 
magnets of a dynamo, for example. Imagine a “ unit pole” at one 
pole piece. Let it move over to the other, the work it does will be 
the measure of the difference of the magnetic potential of the pole 
pieces. If the pole is still allowed to move, say, along a small hole 
in the iron, it will go round the field magnets to the point from 
which it started, and will then make another tour round the magnetic 
circuit, and soon. Each time its path is a complete circuit which is 
interlinked with the electric circuit, that is to say, with the field 
magnet windings. The work done on the pole in each cycle is 47 
times the current turns in electro-magnetic C.G.8. measure, or 0°4 
times the ampere turns in the practical system. Imagine that the 
iron is perfectly permeable; then all the work will be done on the 
unit pole in crosting the air gaps; and the fall of the potential 
across them will be 0°4 7 times the ampere turns. There will be no 
force acting on the unit pole on its way through the small hole 
round the iron of the field magnet circuit. It will be-seen that every 
time the unit pole goes round it falls 0°4 7 nc units of potential, so 
that every time it passes a given place it has fallen that amount. In 
other words any part of the magnetic circuit differs from itself in 
magnetic potential by 0°4 + nc. At any point the magnetic potential 
has an infinite number of values, differing by 0°47 nc. If we con- 
sider that the unit pole falls a height of 0°4 7 nc in going across the 
air gaps, in order to make up for this fall, it would have to be raised 
the same amount on its way through the iron; but we have specially 
assumed the iron to be perfectly permeable, and there is no force at 
ail on the way through the magnets. The force there really is, due 
to the iron not being perfectly permeable, isin the same direction as 
that in the air gap. A unit pole describing a circuit interlinked with 
an electric circuit thus falls into potential. Its potential is not raised 
the same amount at some part of the circuit. If it were, there would 
be no difference of potential between the poles. There is thus no seat 
of the “ magnetomotive force,” to use a loose term that is fashionable; 
in other words, there is no sudden rise of magnetic potential in the 
magnetic circuit. 

Now take an electrical conductor, say in the form of an incomplete 
ring, and imagine the end of a magnet to be moving slowly through 
the ring, so as to generate electromotive force. Suppose the wire has 
no resistance, merely for the sake of simplicity, and sunpose the 
magnet pole is large enough to produce a volt at the rate it is going. 
If a coulomb is allowed to go from one side of the air gap in the 
copper circuit to the other, it will fall 1 volt in potential, the fall of 
potential being measured by the work done, namely, one joule, Ear 
mark the coulomb, and let it go round the copper to the place from 
which it started. As we have assumed the copper to have no resist- 
ance, no work is done in this part of the circuit, and if there were 
any work owing to the resistance of the copper, it would be in the 
same direction as when the coulomb crossed the air gap. If allowed 
to go in the direction of the electromotive force, the coulomb is 
always falling in potential. Every time that coulomb passes a cer- 
tain point in the circuit, it falls 1 volt. Each point of the electric 
circuit has, therefore, an infinite series of potentials differing by 1 
volt. It might be said that this cannot be the case, because the 
potential of a point on the conductor is defined as proportional to 
the work done by a unit quantity of electricity moving from there to 
the earth, or to an infinite distance. But it can choose various paths, 
and if it goes round the magnet pole several times, it will add or 
subtract a volt for each time it goes round. At first sight the analogy 
between the electric and magnetic circuits does not seem very clear. 
The moving magnetic pole, however, corresponds with a magnetic 
current. A magnetic conductor is unknown, but just as there can be 
a displacement current of short duration, or a convenient current in 
an electric circuit, so there can be a displacement or convection 
magnetic current. The moving magnetic pole in this case corresponds 
to a convection current ; if it had been stationary, but had been an 
electro-magnet with increasing excitation, we would have had a mag- 
netic displacement current. If a magnetic circuit with a magnetic 
current is interlinked with an electric circuit, there is cyclic difference 
of electric potential round the electric circuit. If an electric circuit 
with an electric current is interlinked with a magnetic circuit, there 
is cyclic difference of magnetic potential round the magnetic circuit. 

The analogy between the electric and magnetic circuits is not 
popularly understood as well as it ought to be, and its clearness bas 
been very much obscured by the unfortunate use of the term, “elec- 
tromotive force,” for difference of potential or potential, instead of 


for the rate of decrease of potential. We have thus “electromotive 
force” as the line integral of “ electric force ”—a term not much used 
—and magnetic force remains as the rate of decrease of magnetic 
potential. Still further confusion has been produced by treating 
permanent magnetic displacement as analogous to an electric current, 
and permeability, which is really the analogue of specific inductive 
capacity, as magnetic conductivity. To make matters still worse, the 
term magnetomotive force has come in to denote magnetic potential, 
while magnetic force remains in the legitimate sense of rate of fall of 
magnetic potential. These absurdities have been approved by inter- 
national and other congresses and committees, but the so-called work of 
holiday meetings of people with idle summers should not be taken too 
seriously. The idea of the interlinked electric and magnetic circuits and 
their analogy, and of cyclic potential, is fully worked out by Maxwell. 
Heaviside, however, has developed the subject very fully, making it 
the basis of his treatment of electro-magnetic theory. I do not know 
if there are any Germans who do not read English as well as an 
Englishman reads German badly ; but if eo they will, if I remember 
right, find the ideas of Maxwell and Heaviside developed by Fippl, 
without Heaviside’s special kind of algebra. The idea of a magnetic 
current is, I think, due to Heaviside. . 

To sum up, in the electric and magnetic circuits the potential is 
cyclic. A unit charge or pole allowed to move in obedience fo the 
force acting on it falls in potential continuously, and is not raised in 
potential at any point. The difference of potential is localised by 
the properties of the electric circuit itself, such as the resistance and 
the properties of the dielectric, leaving convection currents out of the 
question for the moment; and as there is no such thing as magnetic 
conductivity, the difference of magnetic potential is localised by the 
permeability and arrangement of the different parts of the magnetic 
circuit, and not directly by the position of the excitation. The 
engineer will say “The lines of induction cut the wire of the electric 
circuit at certain places, and must generate the electromotive force at 
those places, just as in a dynamo the electromotive force is generated 
in the wires cutting the strong field. This is shown by the force on 
the wires there.” The answer to this is that lines of induction are a 
mere conventional idea. Even following the idea up it will be found 
to be impossible to localise the cutting of the conductors by the lines. 
We can find two successive distributions, and we may assume that 
lines move, or that a conductor moves past them and has a pressure 
induced in it. This is mere assumption, though. All we can really 
deal with is the variation of the total induction interlinked with tte 
electric circuit. No conceivable instrument will show where the lines 
cut the conductor. A voltmeter may be connected in shunt to a part 
of the conductor and give a reading. That voltmeter has leads to 
it, and the voltmeter and the leads form a local circuit, and any varia- 
tion of the total induction through the local circuit gives a voltmeter 
reading. Carrying a charge on a proof plane, and measuring the work 
done is the same thing. As to the force on the conductors of a 
dynamo, that depends only on the current. The force even then acts 
on the conductor carrying the current, noton thecurrent. Similarly, 
in a magnetic circuit, you cannot find any effect due to the location 
of the excitation. 

This may at first seem a long digression from the question of tle 
seat of the electromotive force inacell. Bat let us carry the idea of 
a cyclic potential to a cell with two terminals, connected by two 
pieces of wire to, say, a resistance which, in comparison with that of 
the rest of the circuit, we can consider infinite. Consider a unit 
quantity of electricity at the positive terminal of the cell. Suppose 
the cell gives 1 volt. Call the potential at the positive terminal any- 
thing, say 100. Follow the charge along the resistant part of the 
circuit. It does work and falls 1 volt, and gets to the negative ter- 
minal. The negative terminal is, therefore, at 99 volts. Seekers 
after the seat of the electromotive force seem to assume that if the 
charge goes on through the cell to the positive terminal, the potential 
there will be 100 again; but it will only be 99. The potential of the 
termina's differs by a volt if considered as connected by the resist- 
ance, bnt they are at the same potential considered as connected 
through the cell. If the charge were raised 1 volt on its way through 
the cell, the line integral of the electric force round the circuit would 
be zero, and the cell could do no external work. 

A great deal of work has been done on contact differences of po- 
tential and allied subjects, but there is room fora fallacy. The dif- 
ference of potential between a and B is defined as proportional to the 
work done by a unit charge of electricity going from a to B; but one 
cannot work with charzes of electricity without something to carry 
them; and if a and B are conductors which may act chemically on 
the carrier, or on films of moisture, or § surrounding it, we are 
not really simply finding the difference of potential of a and B. 

(To be continued.) 


PROPOSED ELECTRIC CITY RAILWAY AT 
SYDNEY. 


For the benefit of the uninitiated and ignorant, who have not 
Sapa from a heavy school board rate, it may be said that Sydney 

a place of considerable magnitude and importance “away down 
under,” beautifully situated on one of the finest harbours in the world, 
and inhabited by a people as flourishing and energetic as may be 
found anywhere. All these advantages, however—both natura) and 
acquired—do not prevent the good folks of Sydney from harbouring 
some very curious ideas; and a few of these (due probably to 
erroneous information) are to be noticed in a publication now lying 
before us, devoted to a record of the proceedings of the Royal 
Geographical Society of Anstralasia. 

Mr. Fredk. B Gipps, C.E., contributes to these proceedings a paper 
on a “Proposed Electric City Railway,” meaning thereby a “City 
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electric railway,” and, of course, within the limits of Sydney itself. 
From a plan which accompanies tke paper, ‘we gather that the 
proposed Fine has a length of rather more than 3 miles, starting from 
the Redfern terminus of the Government railways, and ing 
underground in tunnels right across the city, and beneath Port 
Jackson to the terminus of the Great Northern line at Milson’s 
Point. Although constructed in tunnel for the most part, at two 
points along the line it comes out into the open, thereby entailing 
some amount of space for the approach cuttings which naturally 
involve steep gradients, as much indeed as 1 in 20. 

In dipping under Port Jackson moreover, the grades on each side 
are 1 in 25 for nearly a mile, so that the proposed line has features of 
considerable boldness from an engineering standpoint. We should 
not, -however, feel inclined to criticise it very much, as, after all, a 
line of this kind is not by any means a startling novelty, now that we 
have, or shall have, more than one in London alone. So far as the civil 
engineering part of it is concerned, Mr. Gipps has doubtless brought 
forward a very praiseworthy scheme. Some of his ideas and items of 
information regarding electric traction work would be amusing if 
they did not make one feel sad that people should get hold of such 
muddle-headed notions. He takes, for instance, no end of trouble to 
prove (or try to) that surface street traffic by tramways should give 
way to the use of underground lines like the City and South London, 
as though it were absolutely impossible to have both! True, the 
excessive increase of traffic due to a good street tramway service 
might doubtless lead to crowding the streets too much, but there is 
ample rcom in all large cities for both kinds of lines, and nothing 
shows it more clearly than the great use made in London of the 
Metropolitan and District lines, as well as of the omnibus services on 
the streets. 

Mr. Gipps does not appreciate the “overhead wire conduit”— 
whatever that may be- and he quotes some recent remarks of “ Mr. 
Pease, the eminent electrician,” to bear out this dislike. We do not 
know how far our “only one” objects to being confused with rich 
bankers and manufacturers: but Preece is Preece, and will remain so 
a is to be hoyed until he goes to the gilded chamber as Lord St. 

rtins. 

Since Mr. Gipps’s proposed new line crosses Port Jackson, there 
was no need for him to enlarge upon the possible deficiencies of 
surface electric lines from an w3thetical standpoint; trolley cars will 
not float, although they try it on sometimes in America when 
drawbridges are left open. Therefore, since one section of the line 
must necessarily be underground, in that case the whole of it might 
be similarly constructed. 

The line starts from the Redfern terminus in tunnel on a grade 
of 1 in 20 for 170 yards, then runs level for 310 yards until it comes 
out into the open, again descending by a grade of 1 in 20 in Pitt 
Street for 130 yards, being here 35 feet under street level. For 
1,0C0 yards it follows Pitt Street on the level, descends for half-a- 
mile at 1 in 130, then rises at 1 in 20 into the open air near the 
quays; here a long curve is put in, and the line passes under 
Government House on development in order to dip below the waters 
of Port Jackson, the top of the tunnels being 26 feet in rock below 
the bed of sard and silt at the bottom of the harbour, and the total 
depth from water level to the top of tunnels 103 feet. As already 
stated the grades on each side are 1 in 25. 

The tunnels are proposed to be 11 feet internal diameter, 12 feet 6 
inches external, the rings being composed of bricks laid in cement. We 
fear that such construction would hardly prove strong enough for 
most of the line where comparatively near the surface, although it 
might serve in the solid rock. The rolling stock is to have a width 
of 9 feet, each train consisting of an “electric motor” (“ motor car” 
would sound and read better) and three carriages capable of carrying 
120 passengers. The trains would average a speed of 16 miles an 
hour on a three-minute headway, covering the distance each way in 
12 minutes. The estimated cost is £280,000 for the two lines, which 
amount Mr. Gipps may safely quadruple to allow of a reasonably 
safe margin, and even then might not have enough of the needful. 

He winds up his paper by a brief reference to some experiments of 
Sprague in the States, regarding an application of storage batteries 
to steep grade working, where motors on the descending cars are 
turned into generators to help charge the batteries and ease the 
station load for the ascending cars. “By this means it is asserted 
that two 74 H.P. motors are found to be ample for the cars used, 
which, with the trolley system would require two 15 H.P. motors,” 
He does not say whether the batteries are on the cars or not, but, if 
they are, we must conclude that it takes only half the power to drive 
battery cars twice as heavy as when the trolley system is used, a 
resulé much to be desired doubtless, but rather contrary to known 
facts and experience. What he means may be obvious to himself, 
but the only reasonable signification we can construe into it is that 
the net lcad on the power house is reduced one-half by using batteries 
—a statement we must politely ask to be allowed to disbelieve. 

It is hardly fair to electric traction of any kind that half-baked 
ideas of this type should have currency amongst people of importance 
not bleesed with a technical education ; but, doubtlesss, Mr. Gi ps 
in his further praiseworthy efforts to forward this underground elec- 
tric railway scheme, will be guided by competent electrical advisers ; 
only he mustn’t want Mr. “Pease” to travel so far and leave us, 
pro tem, without an eminent electrician. 


AUSTRALIAN ELECTRICAL NEWS. 
[FROM OUR SPECIAL CORRESPONDENT AT SYDNEY.] 
Jupaina from results here when both gas and electric lighting are 


undertaken by the same company or municipality, it means that 
electricity is heavily handicapped. The Rockhampton Gas Company 


in their last report openly admitted that efforts had to be made to 
repress the extension of electric lighting to prevent it forging ahead 
of its companion illuminant, and now in the Perth (W.A.) Gas 
Company’s report we find that during the past year a net profit was 
made of £6,093, after deducting some £276 Jost on the working of 
the electric light plant, notwithstanding which new gas and electric 
plant are both being installed. Gas in Perth (W.A.) is still at 10s. 
per thousand, even though since this report a reduction of 10d. per 
thousand, with a further discount of 10d. for prompt payment, has 
been made. In moving the adoption of the report the chai 
stated that it would be necessary during the coming year to largely 
increase both plants. The demand was growing, and to adequately 
cope with the requirements of the city a further £20,000 or so would 
have to be expended in improving the supply. The Commissioner of 
Railways has decided that the Perth and Freemantle railway stations 
(with goods sheds and yards) shall be lighted by electricity. The 
necessary buildings will be commenced at once and the plant has 
been ordered from England. The work is expected to be completed 
in eight months time. 

The Sydney Municipal Electric Lighting Bill has at last all 
stages in the Legislative Assembly and has been sent on to the Upper 
House, but not till after the obnoxious “farming out” clause had 
been eliminated. After the long delay in the passing of the Bill it 
is hoped that the Municipal Council will at once attack the work. 

The North Shore Ferry Company which has a large fleet of small 
steam ferry boats plying in Port Jackson, have decided to electrically 
light their four latest steamers, with a view of extending it through- 
out their fleet if the result is satisfactory. Of the large number of 
ferry boats in Port Jackson only eight can boast of being up to date 
in the matter of lighting, but most of the new boats being built are 
being equipped with an electric light installation. Apropos of steam- 
boat lighting, the Brush Electric Engineering Company have recently 
completed the lighting of the Eastern and Australian Company’s 
8s. Guthrie. 

The Victorian Government have decided to erect in Melbourne a 
central electric lighting station for the supply of the different public 
departments now lighted by electricity, the city railway stations, the 
General Post Office, Parliament House, and the Public Library. The 
site decided upon is at Spencer Street Railway Station, and plans for 
the work are now in course of preparation. 

-_ A special meeting of the Melbourne City Council was held a short 
time ago to obtain authority, pursuant to the provisions of the 
Electric Light and Power Act, 1896, for an order authorising the 
Council to supply electricity for public and private purposes within 
the area under its control. During the discussion one of the alder- 


‘men expressed surprise that no explanation had been given of the 


real effect of the experiment undertaken by the Council. From 
figures supplied to him by the treasurer he found that £150,000 had 
been borrowed for electric lighting purposes, of which £75,000 was 
for public lighting and £50,000 for private lighting. Leaving out of 
account the expenses of flotation, the expenditure had been £104,480, 
a balance remaining of £14,269. The cost of lighting for the last 
year had been £26,720, of which £23,440 was for electric lighting and 
£2,776 for gas, as compared with a total of £20,952 for gas lighting 
alone in 1894. At this stage the Mayor interposed saying that the 
debate was informal, and finally the order of the day was agreed to, an 
amendment postponing the question for a fortnight being rejected. 
Mr. Hesketh, the newly appointed electrical engineer to the Govern- 
ment of Queensland, arrived by the R.M.S. Jumna on July 15th. 
Notice has been gazetted of the intention of a Hobart syndicate to 
apply to the Tasmanian Parliament for power to construct a tramway 
between Queenstown and Gormanston, the same to be worked by 
steam, electricity, or horse power. 

With reference to the Walhalla (Vic.) Hydro-Electric scheme, 
application is being made by the promoters of the scheme (for sup- 
plying the town and mines of Walhalla with water-generated electric 
light and power) for a twenty-one years lease of a strip of land, one 
chain in width and about two miles fifty chains in length for a cable 
route. 


BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE, LIVERPOOL, 1896. 


_ NOTES ON ELECTRIC CRANES. 
By E. W. Anprrson, A.M.I.C.E., M.I.Mech.E. 
(Read before Section G, September 21st, 1896.) 


One of the earliest applications of electricity as a convenient medium 
for the transmission of motive power was to the driving of travelling 
cranes, and the fact that this, at that time, newly developed method 
of transforming heat energy into a subtle vibration and reconverting 
into work was so soon applied to this purpose, shows that there cer- 
tainly was a need forit. Now, after some 10 or 12 years’ experience, 
it may be fairly stated that the system is not only a success, but is 
the very best method that has yet been devised. 

The object of this paper is to give some of the experience the 
writer has had with electric cranes in practical use in the Erith Iron- 
works, trusting that it may be of general interest, while at the same 
time it is hoped that the discussion may elicit that of other userr. 
A paper is to be read at the coming session of the Institution of 
Civil Engineers by Mr. H. W. Ravenshaw, on the application of elec- 
tricity to cranes and lifts, in which it is vehentool a large number 
of figures will be given dealing with questions of efficiency, current 
consumption, &c., and for which the writer has supplied a certain 
amount of information. It would not therefore be quite fair to fore- 
stall this _— by giving any of this information now, and it is pro- 
posed to deal solely with practical points. 
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In May, 1888, Dr. W. Anderson, C.B., &c., then a member of the 
firm of Easton & Anderson, of Erith, conceived the idea of applying 
electricity to a 20-ton travelling crane in the foundry, and in due 
course this was carried out successfully. At the next meeting of the 
British Association he read a paper before Section G, in which this 
crane was described and illustrated, the results of some experiments 
with it being given as well. It is therefore not necessary to describe 
in detail the arrangements of this crane, as they may be found in 
that paper; but it will be sufficient to say that the several motions 
ate controlled by gearing driven by three transverse shafts on the top 
of the girders, and which are themselves rotated in either direction 
at will from a longitudinal shaft through the medium of three nests 
of bevel wheels and friction clutches. The longitudinal shaft is 
driven by means of a double helical spur wheel and pinion, from a 
five-unit shunt-wound motor made by the then existing firm of 
Elwell-Parker. Each motion has two gears, by which fast and slow 
purchase may be given as desired. Theshunt coils of the motor are 
always in circuit with the conductors, and the starting switch simply 
turns on the current through the armature, and through the usual 
resistance coils, which are so arranged that they can be used to regu- 
late the speed if necessary. The motor is started light—that is, 
moving only the longitudinal shaft—and when it has attained its 
proper speed, the several movements can be independently worked in 
either direction as required. The conductor conveying the current 
consists of a piece of angle iron, having one face roughly ground up, 
fixed to the shop columns above the crane by means of wooden 
blocks, and upon which a brass contact piece attached to the crane by 
a spring, slides, while the return circuit is taken through the wheels 
on to the rails. The pressure used is 100 volts. 

When first started there was, as might naturally be expected, some 
little difficulty and trouble. The friction clutches were not quite up 
to the mark, and had to be altered a little, and the fuses inserted in 
the dynamo circuit had an uncomfortable habit of melting at the 
most critical times, generally when a ladl2 full of melted iron was 
being manipulated. These mishaps at first raised some prejudice 
agaiost the crane, but when they were got over by improving the 
clutches and by the simple expedient of putting in larger fuse wires 
and chancing a burn out, such prejudice gradually disappeared. The 
writer is aware that the remedy to the fuse difficulty is hardly one 
to be justified on scientific grounds, but practically it has proved 
quite successful, owing, no doubt, to the fact that the heavy currents 
are only on the armature for such a short time, that the heating from 
them cannot become destructive. The motor is frequently called 
upon to give 10 H P. for a short time, and seems none the worse for 
it, while on one memorable occasion, when an accident occurred and 
prompt measures had to be taken, the crane is known to have lifted 
at least 35 tons, and to have been none the worse for it. 

Shortly after this crane was started, and before it was quite ina 
satisfactory condition, a steam crane was purchased and set to work 
in the foundry on the same gantry, so that the two cranes could be 
admirably compared in a practical manner. It was of an ordinary 
type, having its own boiler, engine, and gear on the travelling crab, 
so that it was entirely self-contained. At the present time these two 
cranes are practically doing the whole work of the main bay of the 
foundry, and have been steadily running—except, of course, occa- 
sionally when under repair—ever since they were started. The 
result is, that while the electric crane was looked upon by the fore- 
men and workmen with some little distrust at first, now it is much 
preferred to the steam one, and has all the most important work given 
it to do by preference. The atmosphere of a foundry provides an 
excellent test for the durability of electric machinery under trying 
circumstances, and in this case not cnly is there the dust and dirt 
arising from the foundry itself, but there is the steam and smoke 
from the other crane, which does not by any mesns improve matters, 

When first installed, considerable doubts were entertained as to 
the ability of the motor to work well in so trying a situation, but the 
practical result has quite dispelled any fears on that score. It is not 
easy to get any exact statement of the repairs that have been re- 
quired, as no record has been kept of them, and the care of it has 
been through several successive hands ; but it is found that they have 
been very small indeed, and much less than have been found neces- 
sary in the case of the steam crane. The friction clutches require 
occasional adjustment, and from time. to time some new parts, while 
two new commutators have been fitted to the motor, and it was con- 
sidered desirable to rewind the armature once, otherwise an occa- 
sional turning-up of the commutator and adjustment of the brushes 
has sufficed. The starting switch requires a little trimming now and 
then, and one or two new contact pieces have been fitted. Of course, 
the other parts of the gearing have required attention as in all other 
cranes. 

A great advantage which this electric crane sses over the steam 
one is that the attendant has nothing to think of except his work, 
and can give his whole attention to it. In the other case there is the 
fireaand the feed-water to look after and be borne continually in 
mind, distracting attention from the work that is being performed, 
and even constituting a source of danger in case of its being neglected. 
Moreover, it is necessary for the steam crane attendant to come to 
his work an hour and a half before general work begins, in order to 
get up steam, and on Mondays this is increased to two hours, whereas 
with the electric crane it is not required, as the dynamo supplying 
the current is driven by the main turnery engine, for which, of course, 
steam has to be got up by starting time in any case. 

An important matter in foundry work is to have complete command 
of the crane at all speeds, to be able to lift and lower at exceedingly 
slow rates, and by the smallest possible amounts, so as to be able to 
draw large patterns and put moulds carefully together. It has been 
found that the electric crane answers admirably for such purposes, 
thanks, no doubt, partly to the sensitive friction clutches, and partl. 
to the resistances provided for slowing down the motor, and is poe 
Superior to the steam crane. 


Having said so much as to its good qualities, one objectionable 
feature must be pointed out, and that is the noise made by the first- 
motion gearing. In the first instance, the motor running at 1,200 
revolutions per minute drove the longitudinal shaft by means of an 
ordinary cast-iron spur-wheel and pinion having a ratio of 84 to 1. 
The rattle made by this was terrific, and as it was found that, owing 
to the narrowness of the space available between the crane and the 
shop columns, mortice gearing, which would of necessity be broader, 
could not be got in, it was decided to substitute double helical- 
toothed wheels for the straight-toothed ones. The result was not so 
good as might have been expected, and at first the noise was nearly 
as great; but after having worked a little, so that the faces of the 
teeth had worn into better order, it improved a little, but still was 
very objectionable. It was then suggested to block up the triangular 

between the arms of the wheel with wood, in order to deaden 

e vibration, and this did a great deal of good, as it converted the 
sharp, noisy rattle into a dull ramble, which was much less objection- 
able, and in this manner the crane has worked ever since. 

The foundry crane promised to be so successful, that in May, 1889, 
it was determined to adapt electrical driving to a 15-ton crane in the 
main bay of the turnery. None of the cranes in this department had, 
however, been arranged with a view to the ultimate application of 
power driving like that in the foundry, but were simply fitted with 
ordinary hand gear, so that a different system altogether had to be 
adopted. The crane had its gearing all fixed to bearings attached to 
the main girders, and the load was lifted by a falling block and four- 
part chain suspended from a small travelling carriage running on rails 
in the bottom flanges of the girders. The cross traversing was per- 
formed by a pair of pitch chains attached to this carriage and passing 
over sprocket wheels geared to the handl:s. The hoisting barrel was 
fixed at one end of the girders, and suitably geared to the handles, an 
automatic brake for lowering being also fitted. The chain, after 
leaving the barrel, was carried over guide rollers to a pulley at the 
other end of the girders, from whence it passed to the travelling 
carriage and falling block, and was finally anchored at the gearing 
end of the girders. The longitudinal traverse was worked in the 
usual manner by gearing connected with the running wheels of the 
end carriages, the opposite sides being connected together with a 
cross-shaft. On each side of the main girders there was a wooden 
platform for the men to stand when working the various handles. It 
was therefore evident that in this case the simplest thing to do was to 
remove the handle shafts, substitute belt pulleys for them, and drive 
= three separate reversible electromotors placed on the wooden 

tforms. 

The company had not, at that time, commenced the manufacture 
of electric machinery themselves, and therefore three “ Manchester” 
mvtors of suitable sizes were obtained from Messrs. Mather & Platt, 

rovided with jockey pulleys, so as to ran with very short belts, and 
Testis arranged so that the armature might revolve in either direc- 
tion, and were duly fixed, as described, on one of the platforms. On 
the other platform a framework was fixed carrying three reversing 
switches and resistances, each controlling one motor, and a foot lever 
connected with the automatic lowering brake was arranged conveni- 
ently for the attendant. The crane is worked simply by the manipu- 
lation of these thrze switches and the lowering lever, while from the 
Sr ey in which they are placed, an excellent view of the work 

eing done can be obtained. The crane is driven by the same dynamo 
that —— that in the foundry, the voltage being therefore 100, 
and the hoisting, cross-traversing, and longitudinal traversing motors 
are respectively 10-unit, 14-unit, and 24-unit machines, all being shunt 
wound, with a few series coils to assist them in starting under full 
load. The current is collected in a different way to that described 
for the foundry, the arrangement having been suggested and carried 
out by Messrs. Mather & Platt. Two bare vopper wires, about 4-inch 
diameter, are suspended parallel to each other, and about 8 inches 
apart, by means of earthenware insulators from every sixth roof 
principal, making thus a series of loops, each 60 feet long, extending 
all down the shop, a length of nearly 600 feet, and with a moderate 
amount of sag given to them. A standard is fixed at the outside 
edge of each platform, and thus, as far apart as possible, directly 
under the two conductors, and each one carries two insulated brass 
plates, one under each conductor, and at such a height that, except 
at the insulators, and a few feet on either side of them, the wires 
are able to rest upon them. The plates on the two standards, which 
are under the same conductor, are electrically connected together, and 
to the switch frame. 

It will now be understood that wherever the crane is, the con- 
ductors will be resting on one or other pair of the contact plates and 
sometimes on both; because, while at or near the insulators the con- 
ductors are held up clear of the plates, a few feet on either side they 

down so much that they come in contact with them, and the 
distanc3 between the two sets of contacts is sufficient to prevent at 
any time both sets being in such a position as to be simultaneously 
clear of the conductors. By this means the supporting insulators are 
easily passed. The wires were not put up quite carefully enough in 
the first instance, and the crane used sometimes to stop from all the 
contacts getting clear at once, but a little re-adjustment soon puts this 
right, and it has worked well ever since. This crane has worked very 
well always, and has given no trouble at all. Owing, however, to the 
motors being made to reverse, the brushes have to be placed on the 
horizontal axis of the commutator, and thus no lead is given them 
except that due to the small arc of contact, the result being that there 
is always some sparking, and the life of the commutators is less than 
in the foundry crane, where practically sparkiess running is obtained. 
In the shorter time that this crane has been at work three new sets of 
commutators have been fitted. Likewise the switches, from being so 
much more used, require more repairs than that of the foundry crane, 
and recently it has been found necessary to put in a complete new set. 
With these exceptions, however, but little repairs are needed, as there 
are no friction clutches or anything liable to much wear. The con- 
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ductor contact plates occasionally require renewal, but this is a very 
small matter, and the conductors themselves are in very good order. 
The system of driving the gearing from the motors by means of belts 
makes the working of this crane practically noiseless. 

As already stated, experience has convinced the writer that, at any 
rate for travelling cranes, electricity is more satisfactory than any- 
thing else, and there can be but little doubt of its cheapness. It is 
not possible to make any actual experiments to determine the useful 
work done per hundredweight of coal or anything of that sort, to 
settle such a point as this absolutely; on account of the intermittent 
nature of the work and the variations of the power required, added to 
the fact that no measurement of the energy expended in traversing 
can be made at all, except at the motor itself, in which case the loss 
in the gearing must be assumed; and as the same applies to all 
similar cranes, however driven ; the comparative cost of different 
systems can only be arrived at by common-sense reasoning. 

Electricity has the following economical advantages: the current 
may be generated by a highly economical engine, and, therefore, at 
the cheapest possible rate ; the loss in transmission tothe motors may 
be kept very small without serious initial outlay, as the distance of 
transmission is usually very small, and the motor will only use current 
in approximate proportion to the,work it has to do. On the other 
hand, however, there is perhaps rather more loss in the gearing than 
in some of the other methods of driving, on account of the great re- 
duction in speed that it has to effect. Compare, now, the eelf-con- 
tained steam crane, such as that in the foundry. Both boiler and 
engine are necessarily much less economical than need be used for 
electric crane driving, and it would probably be fair to say that a 
given power generated in this manner costs three to four times as 
much, though as a set-off against this the engine is close to its work, 
and the losses of conversion and transmission of the electric 
are avoided, as well as some of that in the gearing. The net result, 
—" must be considerably to the advantage of the electric 
system. 

Attention has already been called to the necessity for the attendant 
to come an hour and a half before the crane is required in order to 
get up steam, and this, together with the expenditure of coal in 
getting up steam, makes a considerable extra expense, which is 
avoided where the cranes are driven from the main factory boilers. 
A small item of expense is also due to supplying the crane with the 
fuel and water, which, of course, have to be lifted up to it. 

The comparison of electrically-driven cranes with those worked 
by other modes of transmission is more difficult, because all such 
methods may employ an economical engine as the generator of the 
power, and so far may place themselves on a par with electricity ; 
out whether the transmission is effected ,by wire ropes, cotton ropes, 
or by a square shaft, a large amount of gearing is involved which 
must always be running and absorbing power, no matter what kind 
of work the crane may be doing. The writer’s opinion is that, while 
for short gantries such methods compare well with electricity from 
an economical point of view, for long ones, such as in the Erith 
works, they cannot approach it. Picture to yourselves a shop 600 feet 
long having, on the one hand, either a square shaft continually running 
on one side of it with the numerous bearings requiring, of course, 
continual attention in keeping them properly oiled, or else a wire or 
cotton rope with the array of pulleys and their bearings required by 
it; and, on the other hand, two small copper wires suspended in the 
roof out of the way and requiring no attention whatever. In such a 
case there can be no question as to the best system. 

_ As regards repairs, the writer is only able to give personal expe- 
rience derived from a 20-ton crane driven by a wire rope in one bay 
of the high erecting shop at Erith. The longitudinal travel of this 
crane is only 120 feet. 1t has been found that a new rope is required 
every year, and the cost of this, together with the splicing and 
putting up, comes to about £10, so that the expense on this score 
alone has probably exceeded considerably the electrical repairs on 
either of the electric cranes, taking an average over the eight yeara 
they have been at work. Obviously, if this rope-driven crane 
ne the same travel as the others, the cost would be very much 

vier. 

It has been urged by some that a more skilful, and therefore better 
paid, attendant, is required for an electric crane than for the ordinary 
types. The experience at Erith has shown that such is not the case, 
and any labourer of ordinary intelligence will very soon acquire what 
little special knowledge is needed to keep the electrical machinery 
in proper order. 

in considering the general design of electrical travelling cranes, 
several points present themselves to which attention may be directed. 
Is it best to have one motor to work all the three motions, or a 
separate one foreach? There is a great deal to be said on both sides 
of this question, and, taking it al! round, the writer is disposed to 
think that there is not much to choose between them. The single 
motor is best from an electrical point of view, as it avoids the 
necessity of reversing, saves a good many connections, and gives only 
one high-speed machine to look after. On the other hand, it entails 
the use of friction clutches or their equivalent, and a good deal of 
gearing to properly control all the motions. The three-motor system 
is more economical in power, as the motors are never required to 
run light as the single motor has to, and therefore the small current 
taken under such circumstances is saved. The control may be effected 
entirely by switches, which are very easily worked, and may be even 
operated from below without anyone being on the crane atall. If 
two or three motions are being operated simultaneously, the speeds 
of them can be independently varied if desired, whereas in the 
single motor arrangements this cannot be done, as any variation of 
the motor of course affects all the motions equally. On the other 
hand, the motors require more frequent repairs, and there are three 
commutators and sets of brushes to wear out as against one in the 
other system—though, of course, each only does one-third of the 
work. ‘he fact, however, remains that the reversing motor commu- 


tators wear out more quickly than the other even with lesser work, 
and with a much cleaner situation to work in. 

A consideration that constantly arises in the application of elec- 
tric motors is the best system to adopt for reducing their usual high 
speed to the slow one often required—as, for instance, in crane work. 
In the cranes that have been described, unquestionably, the belt re- 
duction is by far the best, not only for its nviselessness, but also on 
account of the absence of vibration, which is considerable in the 
case of the gear reduction. The motor of the foundry crane does 
not seem to have suffered much from this vibration, but cases have 
occurred where the jar of spur gearing has damaged armature wind- 
ings, and it is therefore best not to run any risks, but use some other 
form of reduction gear where practicable. Mortice wheels, with wood 
teeth, are of course better than either ordinary spur or double helical 
gear. Worm gearing is often a very convenient means of effecting 
the reduction, and is much more economical when properly made 
than is generally supposed. The writer's firm have used it very con- 
siderably in cases where other forms of gear were not suitable. It 
should be enclosed in an oil-tight casing, so that ample lubrication of 
all parts may be obtained, while dirt is excluded. The worm should 
be, by preference, on the top of the wheel, as it makes it more-easily 
accessible, and the thrust should be taken upon properly constructed 
ball bearings. The angle of the thread is an important factor in the 
economy of the gear, and in common with all the other details, 
requires careful consideration to get the best results. As a matter of 
fact, it is found that for economical results a treble-threaded worm is 
about the best to use, while double thread and single thread of ordi- 
nary proportions are less good. 

From some experiments that have been made at Erith, it may be 
taken that the efticiency—that is, the ratio between the output and 
the input—of an ordinary single-thread gear, including the losses in 
the thrust and the wheel shaft bearings, should not be less than 52 
per cent.,'a double-thread gear should be not less than 68 per cent., 
while a treble-thread gear should be not less than 75 per cent. A 
better result still may be obtained from quadruple thread, but it is 
not so generally useful, and is rather troublesome to make. Better 
results than these have been obtained, and in one carefully-conducted 
trial with a treble-thread gear that had been running for some time, 
and had worked all the surfaces into the best possible condition, the 
combined efficiency of an electric motor giving out about 9 H.P. and 


. the worm gear, including the thrust block and shaft upon which the 


Prony brake for testing was fixed, was as high as 85 per cent. 
however, cannot be relied upon in ordinary practice, especially when 
the gear is new, and therefore the figures given above are to be re- 
commended for general use. 

Friction gearing is occasionally employed, and if ly made 
and adjusted is good, at any rate, for small powers. The best form 
that the writer is acquainted with is Hollick’s patent, which has been 
successfully used for crane work, giving good efficiency, and which 
may be thus described :—The shaft to be driven has a large flat-faced 
pulley keyed to it, while another similar but smaller pulley is carried 
by bearings in a swinging frame in such a manner that the two 
pulleys are in the same plane, but separated from each other a short 
distance. Round them an endless belt is tightly stretched. The 
motor is supported on a flexible base, and has on its spindle a pulley 
made of compressed paper with a perfectly flat face, the size being 
rather larger than the space between the two iron pulleys. The ratio 
of —— is given by the = of the diameters Nett ¢ the large _~ 
pulley and the paper one. By exerting a sli pressure on 
swinging frame, the paper pulley may be caused to wedge itself 
between the other two with considerable force, and if the motor is 
set in motion, the two iron wheels will both be driven by the paper 
one, the smaller transmitting its power to the larger by means of the 
belt, which also takes the thrust and prevents any stresses on the 
bearings. By making the motor base flexible, the paper pulley 
adjusts itself so as to bear equally against the two iron ones. Of 
course, to get the best results, this gear requires careful design and 
manufacture, 

It will be interesting to make a comparison between hydraulic 
power transmission and electricity as applied to crane driving. There 
can be no doubt that the hydraulic system is a very simple and con- 
venient one in cases where the power has to be applied from a more 
or less fixed position, and is especially suitable where the work to be 
done is fairly constant, as, for example, a crane that always has to lift 
approximately its full load. In such a case the power may be used 
to its full advantage, which, with variable work, cannot be the case, 
except by the employment of double and treble powered machines, 
which to a certain extent adjust the water expended to the work it 
has todo. In this respect electricity has an advantage, as the motor 
has an inherent power of automatically adapting the amount of cur- 
rent it uses to the work that is demanded of it, though not quite in 
direct proportion. The motor, therefore, adjusts itself to all loads, 
while the hydraulic machine can only do so in steps, so that the for- 
mer must be more economical. Moreover, the motor does this with- 
out the aid of any external devices, whereas the hydraulic machine 
requires a complicated and expensive arrangement to effect the result. 
But hydraulic power can often be applied in a much more direct 
manner than electricity, as the latter almost always requires the high- 
speed rotation of the armature to be converted into a lineal move- 
ment in the hoisting arrangement of cranes or lifts involving a good 
deal of gear, which is, as a rule, not needed by the former. It is 
evident, therefore, that every case must be judged on its merits, and 
that sometimes one form of transmission will be more suitable, and 
sometimes another. But in the case of the particular kind of ma- 
chinery with which the paper has been more especially dealing— 
namely, travelling cranes—there can be but little doubt that the elec- 
tric system is much more advantageous, mainly on account of the 
great difficulty in satisfactorily taking the high pressure water to 
the moving crane, especially with such a travel as the Erith cranes, 

say 600 feet. 
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A hydraulic travelling crane was made at Erith a few years ago for 
the new ranges of the War Department at Shoeburyness to general 
designs furnished by the Royal Engineers, and this is the only 
instance the writer knows of where this method has been used for a 
true travellingcrane. The lifting was performed by a direct-acting 
hydraulic cylinder, which would, of course, use as much water to lift 
1 ton as 150 tons, the maximum for which the crane was made, and 
the two traversing movements were actuated by a rotary hydraulic 
engine driving a system of shafting and gearing. The principal 
feature of interest. was, however, the method of transmitting the 
power to the crane, which travelled over a gantry 130 feet long. At 
the centre of the gantry on one side was a lage hose keel containing 
a coil of Sphincter Grip armoured hose, one end of which was 
coupled to a hollow trunnion, through which the water was admitted 
to the coil, and the other to a swivel coupling on the crane. The 
hose was about half the length of the gantry, and thus, according to 
which side of the centre the crane was, and to the direction in which 
it was travelling, so the hose coiled or uncoiled from the drum, 
arrangements being made by means of weights and gearing for the 
drum to coil up the hose as the crane approached it. The exhaust ran 
into a continuous gutter laid down all along the gantry. This arrange- 
ment worked well, but is clumsy and expensive. The hose requires 
occasional renewal, and the system could only be applied satisfactorily 
to short gantries. Contrast this with the simplicity of electric trans- 
mission Over any gantry, no matter how long it may be, and the 
advantage will at once become apparent. Besides, it would not be 
casy to work more than two cranes over the same piece of gantry, 
one having its coil on one side and one on the other; while with the 
electric system any number of cranes may work off the same con: 
ductors and over the same gantry, provided only the conductors are 
large enough to carry the required current. 

In conelusion, the author would like to say that the paper does not 
pretend to be in any way an exhaustive treatise on the subject, but 
he thinks that the few notes he has put forward are sufficient to show 
that he had good grounds for making the statement at the com- 
mencement that electricity was the best method of applying power 
to the working of travelling cranes. 


A DIRECT-READING WHEATSTONE BRIDGE. 
By A. P. TRorrTEr. 
(Read before Section A, September 23rd, 1896.) 


In James Swinburne’s “ Practical Electrical Measurements” (1888), 
Major Cardew’s “ Lightning Conductor” bridge is described, and is 
followed by a modification arranged by Mr. Swinburne as “a simple 
bridge on an emergency, or for amateurs.” — 

“ An evenly-divided scale, divided into, say, 1,000 parts, is mounted 
as shown in fig.10. A uniform wire is stretched over it from the 
binding screw, E to N, returning by pandF to the other binding 
screw, H. . . . . The points, B, K, M, and H, are fixed, because 
they are determined by the design of the apparatus. The problem 
is to find the points F and D, so that the bridge will read proportionally 
from m to K, and will read in ohms, or tenths, or hundredths.” The 
mode of calibration is discussed at some length. 

It is to be observed that, unlike the ordinary Kirchoff bridge, the 
ratio arms are H D and FD, nut HFand FD. Part of the slide wire, 
@ M, is proportional to the unknown resistance + the remainder of 
the slide wire. In no books to which I have access can I discover 
the inventor of this mode of using a Kirchoff bridge. In the old 
mode two readings were taken, one from each end of the scale, and a 
ratio was obtained from which the unknown resistance could be cal- 
culated. This is far too cumbersome for practical use. I assume that 
this very valuable mode is due to Major Cardew. Mr. Swinburne 
suggests that more than one pair of —— F and D, may be found 
for more than one ratio. The form of bridge which is the subject of 
the present paper is derived from this suggestion. 


E 700 90 80 60 50 40 G0 20 10 © N 
Fig. 1. 


The first modification is that the wire is not in one continuous 
length, but is arranged as in Prof. Varey-Foster’s mode of comparing 
two slide wires, and consists of two wires connected together at one 
end by a bar of negligible resistance. One of these wires constitutes 
the ratio arms, and the other is the slide wire. The former is con- 
cealed in the instrument. Ratio points are carefully found once for 
all, and branch wires are soldered at these points. Among other 
teasons for which the manufacture of this bridge has been placed in 
the hands of Messrs. Crompton & Co., is the value of the experience 
Which that firm has acquired in accurate adjustments of this kind in 
the manufacture of potentiometers. 

It does not appear in Mr, Swinburne’s book that he recognised that 


if two separate wires and a low resistance connecting piece be used, 
the zero of the scale of resistances on the slide wire is always to be 
found opposite the ratio point on the ratio wire. To take advantage 
of this disposition, the scale of the present bridge is made to slide. 
This is the second modification. 

Ratio points 1: 1,1: 5,1:10,1: 20, and 1: 100 are determined, 
and the necessary branch wires are attached. The scale sliding ina 
groove is | oapane with a spring catch, which holds it accurately in 
place, with the zero opposite to any desired ratio point. In order to 
avoid the idea of applying a ratio, the ratio points are described as 
2, 10, 20, 40, or 200 “ohms maximum reading,” the scale being di- 
vided from 0 to 20. This constitutes the third modification. The 


fourth modification, arising immediately from the last, is the utilisa- 
tion of the spring catch for making contact between the ratio branch 
wire and the galvanometer. A galvanometer wire runs by the side of 
the slide wire, as in the Crompton potentiometer, and contact is made 
by the spring catch between this wire and the ratio branch wire. 
The following diagram (fig. 2) shows the connections. The whole 
arrangement has been reversed, in order that the scale may read from 
left to right. The ratio wire is divided into two parts—a and d. 
The ratio is not a / b, but (a + 6)/b. The slide wire is divided by 
the sliding contact into two parts—c andc + d. The portion, d, isa 
measure of the unknown resistance, .. The portion, c, is beyond (to 
the left of) the zero of the scale, and is equal tod. Then 
c+a 


But from the construction of the apparatus e + c + d = uw + b, and 
that = c¢, 


b+ad ’ 
which cannot be true unless 
a+b 
b a 


or, graphically, let the line 0, «, be divided into any two parts, 6 and 
a. Draw the line, c,d, ¢,, parallel to b, a. Complete the right 
angled triangles, as shown ia fig. 3. Then 


a+b _ ete+d+e, 


and sincz ) = ¢ and the triangles are similar, 
b 


For a 7th ratio, is of the whole wire, a:+- and is ;;ths. 

Nickel steel wire is used. The strenyth, hardness, freedom from 
corrosion, high resistance, and moderate temperature coefficient of 
this material make it peculiarly applicable for this purpose. It has 
been well tested, and has been found very suitable for potentiometers, 
The arrangement of the bridge as described allows the terminals to 
be very conveniently arranged. 


Fia. 4. 


The details of the instrument have been worked out by Mr. 
W. C. Fisher, of Messrs. Crompton & Co. The wires are 15 inches 
long, and have a resistance of 2 ohmseach. The whole instrument 
is 1 foot 5 inches long, 24 inches wide, and 1} inch thick, including 
terminals. For low resistances the scale is pulled half-way out; the 
maximum reading would be 2, but the two projects beyond the 
limits of the slider, and the highest reading is 1 ohm. One division 
of the scale is equal to 4,5, and this may be divided by the vernier. 
For high resistances the scale is pulled out 0°15 inch, and the highest 
reading would be 200 ohms. This, however, projects beyond the 
limits, and 1985 ohms is the highest reading. One division of the 
scale is equal to 1 ohm, and may be divided by the vernier. 
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RESOLUTIONS AS TO A THERMAL UNIT PROVISIONALLY 
APPROVED BY THE ELECTRICAL STANDARDS COM- 
MITTEE. 

(Presented to Section A, September 22nd, 1896.) 


The Standards Committee have provisionally approved the follow- 
ing propositions with the view of opening international discussion of 
the question. They pro to send the. propositions to representa- 
tive bodies throughout the world, with a letter stating that they have 
been provisionally approved, inviting further discussion, and asking 
those bodies to take the ~_— which seem to them most desirable in 
order to secure international agreement on the matter. 


PROPOSITIONS. 


1. For many purposes heat is most conveniently measured in units 
of energy, and the theoretical C.G.S. unit of heat is 1 erg. The name 
joule has been given by the Electrical Standards Committee to 10’ 


ergs. 

For many practical purposes heat will continue to be measured in 
termes of the heat required to raise a measured mass of water through 
a definite range of temperature. 

If the mass of water be 1 gramme, and the range of temperature 
1° C. of the hydrogen thermometer from 9°5C. to 10°5 C. of the 
scale of that thermometer, then according to the best of the existing 
determinations (see Mr. Griffiths’s paper already quoted) the amount 
of heat required is 4°2 joules. 

It will, therefore, be convenient to fix upon this number of joules 
as a secondary unit of heat. This auainer thermal unit may be 
called a “calory.” 

Accordingly for the a second proposition is— 

2. The amount of heat requisite to raise the temperature of 
1 gramme of water 1° C. of the scale of the hydrogen thermometer 
at a mean temperature which may be taken as 10° C. of that thermo- 
meter is 4°2 joules. 

If further research should show that the statement in 2 is not exact, 
the definition could be adjusted by a small alteration in the mean 
temperature at which the rise cf 1° takes place. The definition in 1 
aud the number (4 2) of joules in a calory would remain unaltered. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


[Compiled expressly for this journal by W. P. Toompson & Co. 
Electrical Patent Agents, 322, High Holborn, London, W.C., to whom 


NEW PATENTS.—1896. 


64a. “Improvements in and relating to electric or other tram- 
ways.” F. Krizix. (Date claimed under Patents Rule 19, January 
1st, 1896.) (Complete. 

648. “Improvements in or relating to electric tramways or rail- 
ways.” F. Krizix. a claimed under Patents Rule 19, January 
1st, 1896.) (Complete. i 

20,864. ‘Improvements in and connected with automatic and 
other electric meters.” F.M.Sraunton. Dated September 21st. 

20,881. “‘Improved means for jointing and protecting electric 
conductors, specially applicable for use in the wiring of buildings.” 
V. G. Mipptetox. Dated September 21st. 

20,902. “Improved mechanism for electric arc lamps.” P. R. 
Jackson & Co., Lrp,and C. H. Mensinc. Dated September 2lst. 
(Complete.) : 

20,961. “Improvements in incandescent electric lamps.” J. T. 
Listzg and Dated September 220d. (Complete.) 

20,962. “Improvements in or connected with electric railways.” 
J. T. Rossirer and British Traction (P1ioNzER) Com- 
PaNny, Ltp. Dated September 22nd. 

20,963. ‘Improvements in switches for use in connection with 
electric railways.” J.T. Rosstrer and Taz British ELEctRIc 
Traction (PIONEER) Company, Lrp. Dated September 22nd. 

20,964. “ Improvements in current collectors for electric railways.” 
J.T. and Tue Barrish Traction (PIONEER) 
Company, Lip. Dated September 22nd. 

20,966. ‘‘ An attachment for electric incandescence lamps.” F. W. 
Dountor and J. R. Quai. Dated September 22od. 

20,969. “ Improvements in the armourings or coverings of electric 
cables.” H.Epmunps. Dated September 22nd. 

20,981. “Improvements relating to the production, regulation, 
and utilisation of electric currents of high frequency, and to apparatus 
therefor.” H. H. Lake. (N. Tesla, United States.) Dated Sep- 
tember 22nd. (Complete.) 

20,984. “Improvements in electric brakes.” Tas BritisH 
THomson-Hovuston Co., Lrp (A. F. MacDonald, United States.) 
Dated September 22nd. (Complete.) 

21,003. “Improvements in speed-retarding appliances for elec- 
tricity meters.” R.P. Winson. Dated September 22nd. 

21,009. “ Improvements in construction of low-tension dynamo- 
electric machinery.” F.E.Exmory. Dated September 22nd. 

21,027. “ Improvements in electrolytic apparatus.” W. L. Wiss. 
(The Aluminium Industrie Aktien Gesellschaft, Switzerland.) Dated 
September 22nd. 


21,055. “ Improvements in electric fittings.” E.J. Pear. Dated 
September 28rd. 

21,116. “ Improvements in ticket-issuing apparatus for the elec 
trical staff instruments on single lines of railways.” J. P. O’DoNNELL. 
(J. W. W. Hopkins, Argentine Republic.). 

21,147. “Improvements in or connected with coin-freed or 
actuated electricity meters.” G. Exiis and G. H. Nisperr. Dated 
September 24th. 

21,236. “An electric regulator.” W.Emmorr. Dated September 
25th. 


21,267. “Composition to be used in the manufacture of glow 
bodies for incandescent lamps.” G. LiwenBEeRrG. Dated September 
25th. (Complete.) 

21,273. ‘Improvements in or relating to electric storage bat- 
teries.” J.E.Lianpet. Dated September 25th. 

21,293. ‘Improvements in electrical door bolts.” F. 
Dated September 25th. 

21,340. “Insulated conductors and improved collectors for elec- 
tric tramways.” R.H.Smirn. Dated September 26th. 

21,365. ‘Improvements in electric meters.” 
Dated September 26th. 

21,380. ‘Improvements in for supplying electricity to 
electrically propelled railway and tramway vehicles.” W. L. Wisz. 
(A. Diatto, Italy.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


[Copies of any of these Specifications may be obtained of Messrs. W. P. 
Tompson & Oo., 322, High Holborn, W.C., price, post free, 84d. 
(in stamps).] 


1895, 

12,719. “An improved filament for incandescent electric lamps.” 
J. Estrape. Dated July 2nd, 1895. The filament is formed with 
longitudinal ribs or corrugations so as to form in cross section a star 
with a number of points or angles. 1 claim. 


20,904. “Improvements in controlling electric motors by the 
three-wire system.” J. Drvonsuire. (W. B. Potter, U.S.A.). 
Dated November 5th, 1895. Refers to No. 19,860 of 1895, and claims 
specific improvements on that invention more especially when two 
motors only are employed. In this case one motor is connected 
between the positive conductor and the neutral, and the other motor 
is connected between the negative conductor and the neutral and the 
motors are regulated simultaneously or successively, the connection 
with the neutral wire being always maintained. Before making the 
change however from the position where the two motors are connected 
between one conductor to the neutral to the position where one is 
connected to one conductor and the neutral, and the other connected 
between the other conductor and the neutral, one of the motors is 
shunted and disconnected from the other motor. 11 claims. 


1896. 


6,480. “Improved rail bond for use on electric railways and for 
like purposes.” EH. A. Turner. Dated March 24th, 1896. Relates 
to a rail bond comprising a conductor relatively small in cross sec- 
tional area, with an enlarged head at each end, said head tapered 
toward the extremity of the bond, sleeves correspondingly tapered 
inside, and adapted to be driven into holes in the rail in one direc- 
tion, and to receive the enlarged ends of the bond when inserted 
from the opposite direction, said sleeves are tapered outside, and the 
hole in the rail correspondingly tapered to receive them. 2 claims. 


14,462. “Improvements in or relating to systems of electrical dis- 
tribution. A.J. Bourr (G. J. Scottand W. J. Janney). Dated June 
30th, 1896. Relates to a system of transmitting, distributing and 
regulating electric currents and to apparatus called an “induction 
director” for use in the system. This induction director consists of 
a primary ring through which an alternating current is passed from 
@ generator, a secondary ring in parallel inductive relation to the 
primary ring, the motor circuits being connected to the secondary 
ring, and arrangements for varying at will the electromotive force in 
the motor circuits. 9 claims. 


15,031. ‘Improvements in dynamo electric machines and methods 
of compounding the same.” Tx British [Homson-Hovston Co, 
Lrp. (C. P. Steinmetz, U.S.A.) Dated July 7th, 1896. Relates to 
alternating current dynamos, particularly of the polyphase type. 
The simplest form of the invention consists in a dynamo having two 
separate armatures rigidly connected in quadrature and energised by 
different fields. Independent circuits extend from each armature an 
independent compounding and regulating means are provided in each 
of the circuits. Modifications are described. 6 claims. 


15,102. “Improvements in the method of winding armatures for 
multipolar continuous current dynamo electric machines and electro- 
motors.” F, H. Royce and E. Dated July 8th, 1896. 
Relates to a method of winding wherein any suitable number of bars 
or sections are employed, which number is not divisible into equal 
fractions by the numeral representing the number of poles employed 
in combination therewith. The sections are connected so as to give 
the electromotive force of the whole number, although commutated in 
pairs and the brushes may be to give the whole or part of 
the current intermittently. 2 claims. 
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